
$2.50 



USR 



Australia A S 4.00 New Zealand NZ S 4 00 

Singapore S $ 8 00 Hong Kong H S20 00 

Malaysia M S 8 00 

MICRO JOURNN. 







YOUR CHOICE-smart either way 

• Over 140 software driven functions 

• 82 x 24 or 82 x 20 screen format — software selectable 

High resolution 7x12 matrix characters — P-31 green phosphor 

Upper/lower case character set — plus graphics character set 

56-key alphanumeric keyboard — plus 12-key cursor, numeric pad 

Internal editing functions — insert, delete, scroll, roll, slide, etc. 

Parallel printer I/O port 

50 to 38,400 baud operation — programmable 

Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 






8212— twelve-inch diagnonal screen or 8209 — nine-inch diagnonal screen 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344 0241 
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Multi-User 



UniFLEX is the first full capability multi-user 
operating system available (or microprocessors. 
Designed for the 6809 and 68000. it offers its 
users a very friendly computing environment 
After a user 'logs-in' with his user name and 
password, any of the system programs may be 
run at will. One user may run the text editor 
while another runs BASIC and still another runs 
the C compiler. Each user operates in his own 
system environment, unaware of other user 
activity. The total number of users is only 
restricted by the resources and efficiency of the 
hardware in use 



Support 



The design of UniFLEX, with its hierarchical file 
system and device independent I/O, allows the 
creation ol a variety ol complex support 
programs. There is currently a wide variety of 
software available and under development. 
Included in this list is a Text Processing System 
for word processing functions, BASIC interpreter 
and precompiler for general programming and 
educational use, natrve C and Pascal 
compilers for mote advanced programming, 
sort merge for business applications, and a 
variety of debug packages The standard 
system includes a text editor, assembler, and 
about forty utility programs. UniFLEX tor 6809 is 
sold with a single CPU license and one years 
maintenance for $450.00. Additional yearly 
maintenance is available for $100 00 OEM 
licenses are also available. 



FLEX 



1 M 



Multi-Tasking 



UniFLEX is a true multi-tasking operating system. 
Not only may several users run different 
programs, but one user may run several 
programs at a time. For example, a 
compilation of one file could be initiated while 
simultaneously making changes to another file 
using the text editor. Slew tasks are generated 
in the system by the 'fork' operation. Tasks may 
be run in the background or 'locked' in main 
memory to assist critical response times Inter- 
task communication is also supported through 
the 'pipe' mechanism. 



UniFLEX is offered for the advanced 
microprocessor systems. FLEX, the industry 
standard for 6800 and 6809 systems, is offered 
tor smaller, single user systems A full line of FLEX 
support software and OEM licenses are also 
available. 



Box 2570. West Lalayerte. IN 47906 
(317) 463-2502 Telex 276143 

LEX ond FLEX ore trademarks of Technical 
Systems Consultants. Inc 
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Portions of text prepared using the following. 

SHTPC 6800-6809-OMAF2-CDS1-CT82-Sprlnt 3 

Southwest Technical Products 

219 W. Rhapsody 

San Antonio, Texas 78216 

EDITOR - WORD PROCESSOR 
Technical Systems Consultants, Inc. 
Box 2573, W. Lafayette, IN 47906 
FLEX Is TM of TSC 

GIMIX Super MalnframB-Assorted memory boards 

SIMIX Inc. 

1337 West 37th Place 

Chicago, I I 60609 
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Send All Correspondence To: 

68' Micro Journal 

3018 Hamilt Rd. 

PO Box 849 

Hixson, Tennessee 37343 

— Phone — 

Office 615-870-1993 

COPYRIGHT 1981 

'68' Micro Journal is published 12 times a year by 68' 
Micro Journal, 6 131 Airways Blvd.. Chattanooga, TN 
37421. Second Class postage paid at Chattanooga, TN. 
Postmaster: Send Form 3579 to 68' Micro Journal, PO 
Box 849, Hixson, TN 37343. 
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-ITEMS SUBMITTED FOR PUBLICATION - 
(Letters to the Editor for Publication) All 'letters to the 
Editor' should be substantiated by facts. Opinions should 
be indicated as such All letters must be signed. We are 
interested in receiving letters that will benefit or alert our 
readers. Praise as well as gripes is always good subject 
matter. Your name may be withheld upon request. If you 
have had a good experience with a 6800 vendor please 
put it in a letter. If the experience was bad put that in a 
letter also. Remember, if you tell us who they are then it is 
only fair that your name not' be withheld This means that 
all letters published, of a critical nature, cannot have a 
name withheld. We will attempt to publish verbatim' 
letters that are composed using good taste We reserve 
the right to define (for '68' Micro) what constitutes good 
taste.' 

(Articles and items submitted lor publication) Please, 
always include your full name, address, and telephone 
number. Date and number all sheets. TYPE them if you 
can, poorly handwritten copy is sometimes the difference 
between go. no-go All items should be on 8X11 inch, 
white paper Most all ait work will be reproduced photo- 
graphically, this includes all listings, diagrams and other 
non-text material. All typewritten copy should be done 
with a NEW RIBBON. All hand drawn art should be black 
on white paper. Please no hand written code items over 
50 bytes. Neatly typed copy will be directly reproduced. 
Column width should be 3V« inches. 

(Advertising) Any Classified: Maximum 20 words. All 
single letters andor numbers will be considered one (1) 
word. No Commercial or Business Type Classified 
advertising Classified ads will be published in our 
standard format. Classified ads $7 50 one tirr.e run, paid 
in advance. 

Commercial and/or Business advertisers please write 
or phone for current rate sheet and publication lag time. 



GIMIX 2MHZ 6809 PLUS 56K SYSTEM (m) 

IDEAL FOR SOFTWARE DEVELOPMENT \^ ( 

• You can order a system to meet your needs or select the one featured Below. ^^«^ 

• INCLUDES: 6609 plus CPU #05, Mainframe Cabinet, Mother Board, Power Supply. Fan. 
2 Port Serial Card & Cables, 2 Disk Regulator Cards, and 56KB Static Ram. . . $2498.29 

• For 50 Hz Export Power Supply, add $30.00 

• 6800 CPU'S AND SYSTEMS ALSO AVAILABLE. 

DUAL DRIVE 5V 4 " Disk Systems For Use In GIMIX Mainframes. 

• All Systems Include Disk Controller. Cable, and GIMIX version of TSC'S Flex. 

• Power for the drives is provided by the C.V. power supply in the GIMIX Mainframe 
and 2 of our disk regulator boards. This gives your disk system the same brownout 
protection and power supply reliability as the rest of the system. 

• When ordered with a GIMIX 6809 system, GMXBUG OS and Boot Prom is also included, 
or. subject to availability, you may substitute Microware's OS-9 for the GMXBUG/FLEX 
combination at no charge, or have both, Software Selectable installed on the CPU. for 
SI 50.00 Additional. 

• Systems using Unlflex or Video based will also be available. 

• To substitute the GIMIX DMA Controller for the #28, Add $200.00 to the Double Density chart. 



SINGLE DENSITY 2 DRIVE SYSTEM USING OUR 
#46 DISK CONTROLLER 

CAPACITY IN BYTES 

M>N IMHJIITID UII0UII1ID HUCi 



DOUBLE DENSITY 2 DRIVE SYSTEMS USING OUR 
#26 DISK CONTROLLER 

CAPACITY IN BYTES 
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THE CLASSY CHASSIS S998.19 
32K STATIC RAM BOARDS 

Designed for use with: 
* Existing SS50 Systems * SS50C Extended Address Systems 



for the 30 PIN BUS: 

TPwiSwai % 84.41 

<RS 2)2 o> MM* eurrtnl Ms) 

2 Port RS 232 Strut 128.43 

2 Port P»i Jim 88.42 



I/O BOARDS 

for the 50 PIN BUS: 



6 Port RS 222 S«ul 
S PCI RS 2)2 StnM 

wrin oi> torn Bus Ran oiiwiiw 
S Port PtuiKi 
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FEATURES: 

• DouAng lor 4 EilonOM AdrjiOis (.inn uiiows 
«rWI OKOOmt UP K> I <n«Jio»lt> 

• (MP mien to uc titedai Mvcuing or bum o 

• 4 lapwiit git Mom *J4r*)UAIt 10 any IK 

OOUnOV) Sy ftp iMcn 

• Ejcn 6K MOCk mi» M indrvtOuxly O.VJOWJ 

2114 SUPER LOW POWER 2O0ns 



« Assembled 

• Burned In 

• Tested 

16K ..298.12 
24K.. 348.14 
32K..398.15 

i6* »K UK vnuont ji« 
sockilM (o» 32k ine r*ou» 
OMy M0HWUI 2114 i lot 
etpinwxi 



• WMl protKI dlhtr Of t*0 16k Mclnns 

• lo» now comunvw - uses 21 <4L low 
oowar RAMS 

• fully SockmO 

• GOM tut COWWOod 

• GuuimtM 2MH; ootulwi 

RAM CHIPS $2.90 



TO ORDER »» MAIL 

SI HO CHECt W W0N(> DftDtl »> USE VOUIl VIS* OK MISTER CWWCl 
Rutt He* 3 ***** IO> PffMTUI CWC41 ID CW» 

U S «*n Md S*J «*) I VOU 1 KOr MOO 00 lOt^pgrOcti JOg HO 

m«i43miq 'i wo* ■ .itfi* mo 00 

(••9" «0ci mi WO 90 «0 ot mrpcMni («»| *v trufjtft COUEC 
Km* cw«t no luxai«0 U oOtn must 0» P>HM <i U S lunei 
PIMM AMI 1M1 terlS" CNKH «*rt OMn liking iteul I «H«I Mr COHKIan Id 
wfi frnAB 40VIH «mng fnon«> C* CMKkt ti,J*n on J 64n. KCObAI A Tnt tl S 
Owr Bwi a mt Cawiwrrnw iftngn hj*CA» Bim at CIKJOjo acmwaI 
»n SMS3 mu 01 MtlMi 01*01 no vtfktO 

<M<* m. 'lira ». .<" 



Flea and Unilte> J<0 irjdomaiks ol Iichnicjl Systems 

Consultant inc OS-9 is 3 trademark ol Microwjre inc See thou ids for 

other SI MIX compatible sollwere 




The GIMIX DMA DISK CONTROLLER ($548.68) 
use* high speed Direct Memory Access (DMA) 
for dete transfers to end from system memory. It 
supports any combination of drives. 6* and 5"; 
single and double headed; single and double 
track (44 and 96 TPI); single and double denalty; 
up to 4 drives total. The board teaturea both a 
phaae-locked loop data separator and adjustable 
write precompensatlon to insure high reliability, 
and can be used in 6809 syatema running at 1, 
1.5. and 2 MHz. 

Available software Includes GIMIX veralona 
of the 6809 FLEX disk operating system, 
$90.00. OS-9 and UnlFLEX will elso be avail- 
able. 
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Gimix 



SEE GHOST AD PAGES 



T/m Company thai ctaffrare 

Qutltty £l*eironle products smct 197S. 

1337 WEST 37th PLACE. CHICAGO, IL 80809 
(312)927-5510 • TWX 910-221-4055 

43, 46, 48, & 56 



BASIC09 
has a dual personality. 



One 
craves 
meaft-and- 
potatoes 
BASIC. 




The 
other 
prefers 
Programme 
ala Pascal. 



Some people say BASIC09 is really a 
PASCAL in disguise, others say it's still 
BASIC. You'll understand this delightful 
dilemma when you l»ok al both versions of 
the "bubble sort" program shown below: 
both can be run by BASIC09. The program 
on top is unstructured and hard lo under- 
stand, but it's traditional BASIC. The pro- 
gram on the bottom is well-structured and 
easy to follow, a virtue of PASCAL. With 
BASIC09 you can program either way. or 
mix the best of both. It's like getting two 
languages for the price of one. 



SORT AN ARRAY 
IN ASCENDING SEQUENCE 



90 DIM A(5) 

100 1-5 

110 IF 1.1 THEN 2*0 

120 FOR J-l TO 1-1 

130 IF A<JK-A(J+I) THEN 170 

140 T-A(J+1| 

150 AU + D-AU) 

160 AU)-T 

170 NEXT J 

180 1-1-1 

190 GOTO 110 

200 RETURN 



DIM array|5l 
uuler-5 

WHILE nuter> I DO 
outer- outer- 1 
FOR inner- 1 TO outer 
IF array(inner)>«arraytinner+ I) THEN 
lcmp«array(inner + 1) 
anay(inner + ll-arraytmnert 
anaylinnen-lcmp 
ENDIF 
NEXT inner 
ENDWHH.E 
RETURN 




Makes programs better 

BASIC09 has five kinds af loop structures: 
WHILE . . DO. REPEAT . . UNTIL. 



L(X)P . . ENDLOOP. FOR . . NEXT and 
IF . .THEN . . ELSE. If one of the five 
built-in data types (byte, integer, real, 
string, and boolean) doesn't suit the pro- 
blem, you can make a new one of your lik- 
ing with the TYPE statement. Need a tree, 
linked list, or symbol table? Complex non- 
rectangular data structure using any com- 
bination of data types are easy to define. 
Modular programming breaks down large 
programs to smaller, more manageable 
elements. BASIC09 lets you create in- 
dependent program modules called "pro 
ccdures" with local variables for recursion 
plus parameter passing In any other 
UASICU9 or machine language procedure. 
There is a complete set of statements for 
device-independent scuuenl luor random 
I/O, plus a superlative PRINT USING 
system. 
Makes programs faster 

No full-feature BASIC for any 8-bit 
microprocessor is faster than UASIC09, 
because it is an interactive compiler. As 
each program line is entered, it is instantly 
compiled In a smaller, faster form. Ilccause 
UASIC09 automatically converts programs 
hack to original "source" form for listing, it 
is as friendly and easy-to-use as traditional 
interpreter HASICs. Each procedure can be 
independently compiled lo position- 
independent, reentrant. KOMable 
format. Microware" developed a 
new ultra-fast 9-digil-accuracy 
floating point math system just 
for HASIC09. And if that's still 




not fast enough, there's HYTE 
and INTEGER arithmetic. 

Features that make 
programs easier to write 

The compiler is integrated with a foil- 
feature siring AND line-number oriented 
text editor. If you make a mistake, 
UASICv>9 tells you hisftinlly. String-oriented 
commands such as search, change, change 
all occurences, delete, and iiisvrt can he- 
used on programs with or without line 
numbers. There's an automatic line 
renumhenng function tin* 

Features that make 
programs easy to test 

Debugging often takes Innger than writing 
a program. Thai's why HASHES integral 
high-level dehugger seLs it aparl from all 
other compiled OR fntetpretive languages. 
The TRACE command shows you each 
statement executed in liASIC form, plus 
the result of any expression evaluation. 
STEP lets you run one or more statements 
al a time. LET and PRINT allow you to ex- 
amine or change the values of variables, by 
name. STATE lisls procedure calling order. 
And there are nine other dehug com- 
mands. If you need to correct a program, 
you can edit, recompile, and rerun it in 
seconds. 

Microw.ire* software is available for most 
popular fiKfttl computer systems. Source 
listings and yearly maintenance update 
service are sold separately for most pro- 
grams. 

Write or call for our free catalog. We 
accept phone orders and MasterCard and 
VISA orders. 



MICROWAR6 



Microware Systems Corporation 
T>KS5 Grand. Des Moines, la 5li:u2 
(515I 279.8844 TUX yill-52»J.25;i5 



Does timesharing on 
a small system make sense? 




with 
OS-9 



Level One! 

Now tw<> (or more) acts can share your 
microcomputer slagt:. You well no longer 
have to walk away from your computer 
while it is busy running a lung program. 
Uecause OS 9 is a multitasking operating 
system, you can be running a BASIC pro- 
gram while editing a PASCAL program, for 
example. This lets you make more elficient 
use of your time and your system, even if 
you only use one terminal. If your applica- 
tion requires multiple, independent ter- 
minals, one OS-9 system can do the work 
of several single-user systems. 

The convenience 

of an advanced operating 

system 

Sophistication does not require complexity. 
Many OS-9 users say that it is actually 
easier to use than the older 6800-lype' 
operating systems. Coils ider how easy it is 
to run multiple programs: to run a program 
you just tux- its name and hit return.' To 
run a program as a separate job. you type 
its name, an '&' character, then hit return. 
The program runs as usual, hut OS-9 
comes back immediately and is ready for 
your next command. Simple commands let 
you see each program s status, set its 
priority, or aboil it. 

The file management system has fast, 
bylc-addressahle random-and sequential- 
access files. The tree-structured multiple 
directory system lets you create separate 
disk directories for each user, project, or 



application. Command line I/O file redirec- 
tion means you specify what device and/or 
files a program will use when you run it. 
not when you write it. 

Efficiency and 
hardware versatility 

No other operatmg system can run on such 
a broad range of hardware: the overall 
HAM requirement for Level One is 32K to 
56K RAM. Memory utilization is superlative 
because OS-9 lets multiple tasks "share" 
the same reentrant program, for example, 
if two users run BASICJ19, only one "copy" 
is actually loaded into memory. The Level 
Two version of OS-9 can utilize up to a 
megabyte of memory on systems having 
memory management hardware 
(both versions come with com- 
plete timesharing support). 

OS-9 s device independent I/O 
system can handle almost any 
number and combination of 1/0 




devices: five or eight inch disk- 
ettes, Winchester disks, disk car- 
tridges, serial and parallel parts, 
memory-mapped video 
displays, and more. 
Microware" offers a large selection of 
"stock" device interface software modules, 
or you can create your own: all the infor- 
mation y«u need is in the manuals. 

Excellent support and 
documentation 

Each OS-9 package comes with a User's 
Manual and a System Programmer's 
Manual that cover every aspect of OS-9. ff 
you have special requirements, you can 
even purchase the Source Code for most of 
OS-9 and related software. At 
Microware*we take pride in offering the 
best customer support in the business. 
Technical advice and assistance by phone, 
mail or telex is available during all business 
hturs. 

Superb software tools 

In addition to BASIC09, Mitroware* offers: 
an Interactive Assembler. Macro Text 
Editor. Stylograph Word Processor, In- 
teractive Debugger, and coming soon. 
COBOL. PASCAL and C language com- 
pilers. 

Microware* software is available for most 
popular 6809 computer systems. Source 
listings and yearly maintenance update 
service are sold separately for most pro- 
grams. 

Please call or write for out free catalog. 
We accept phone orders and MasterCard 
and VISA orders, 

|p MICROWAR6. 

Microware Systems Coiporation 
5835 Grand, Des Moines, la 50312 
(515) 27^8844 TWX 910-52»-2535 




H FLEX COMPATIBLE FORTH 



"ThH .1 obvioui*y the oioif comprehensive monvot that't ever been 
produced on FORTH ft'i .-oifty mora compfete fhon anyf/im^ alia/ 
The way he fofAi about fh.nps >t not only good reodmo, but he molt) 
*t •orj' to ptck up on Ihe fonf try," 

Soid Ron A«d«non ( '68 MICRO JOUftNAt'i contrtbutmg *d,tor. 
talking about the X-fORJH mOnvaf 

X-FORTH r. rhe besr FOftTH there h lor 6809/6800 compter, 
runntng FlEXT Thara't no better woy to pul ft. X FORTH baoll ihe 
competition hondi down and here's why 

FLEX COMPATIBLE 

Sha con raod ond wnre flEX rondom ond sequeniiol rites 
Sha con even raod ond wrile ihe sequeniiol I ties RANDOMLY! 
Use* FLEX I/O for larminol ond prinrar Honor. TTYSET 
TWO COUORS 

Sha hot o TTV adfror modalad otter ihe FORTH INC ednor 
■other lhan rha FrG v»r»ion 

Sha hoi o FULL SCREEN EDITOR lor termfnoh ihoi support 
curior oddre.sing 

STANDAffD ASSIMBiER 

Sha uses Hondord MOTOROLA mgnomiti ihui 

*LOA [ U 3' becomei l |C ** 1 IDA' in X FORTH 
6809 oisambler olto supports 6800 menonvci! 
ERROR fOWTROH 

You irie programmer hova complete control over disk related 
errors white other error* provide long error messages X FORTH 



By Chories (Chuck) taker, Ph.D 



FANTASTIC DOCUMENTATION (Ware vary proud of lhi») 
4 Pori Ring Bound Monuol (over 400 pogeftl) 

1... GOING FORTH 

Tutonol on ihe via of FORTH that mokes it o snop to leomll 

7... GOING X-FORTH 

X-FORTH extensions ond T LEX interface 

Showi you whot ihe X' In X-FORTH is oil oboutt 

3-. USER'S MANUAL DOCUMENTATION AND GLOSSARY 
Thi* is Ihe mom port ol X-FORTH with taction* on* moth 
operations ifocVs, mpul wards, Oulpul words, vtrings, dufc I/O, 
edit, editor. ouemblef. utilities, etc ALL grouped by function 
lor eote ol use! CFotiory Inhng included with eoch iecikm 

4 GIOSSARY AN0 SOURCE LISTING 

Glossary sorted olphobeficolly in addition to (hot in the 
users monuol Source of oil bul the core of X FORTH (oko 
included on diskl} 



& 



hoi o proteded dictionary and il very hard to o«id enlolly croih! 
Siring primitive!. Complete DATA FIlE VOCABULARY. Triple preciiion molh package. Portability between 6800 ond 6809 v.rsroni ol X-FORTH, 
Compatible with f IG FORTH AND. THERE'S EVEN MORE WE DOITt HAVE *OOM TO USTI 

Supplied on ont I" Oitk or 2, i" diih(«) with a 400 page manual ino hord covei binder Diik(i) hove rh« lourceaf evei y thing bul lh> cars of 
X-*0«TH. which will be ovoiloble loier ol extra call. You Bet it olllll 

Wo wanted to provide o better FORTH with more extra! ol left* colt ond we did illlt 
H,, « '' i,! All foi only 

Monuol available leporotely foi S49 95. with credit lor loier puichoie -P I Hr*r5 
WHAT AM YOU WAITING KM 






BASIC PROGRAMMERS 
TOOLKIT 

ay Dick Bartholomew 



$49 95 object only 

S69 93 with iource on DISKI 



I... 0ECOMPIL Tumi BAC into BAS filei. 

2... XREF Crois reference lilting of BASIC progromi, 

3... EDIT Edit o BASIC program fhot'i in memory while in 

BASicmn 

NOTE: For TSC XSASlC only. 

Progromi ore written In 6809 oiiembly language. 
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EXTENDED USE 








UTILITIES PACKAGE 


i49 9i obfeel only 






8y OicJt Borlrrotomiw 


J69 »S <•<"> wuice an DlSKI 






1. CRTS E7 111. nyjer for 


7 INtT memory lei command 






CRn 








2. USf RINfO oddi more Ihon 


«. SAVETEXr ro d'li 






/uit rfufcname ond nwrnb* 








3, SCAM (ill forward ond 


V «f ADteKT from dill 






backward thru o Me. 








4 BROWSE Ml SCAN bo. in 


IS. REOIRECT change canlra' 






memory 


pari 






5 LOAD olriel roodmr 


I i, REPLACE p/ompl memory 
change 






a. OISKOUMP la any port 


12. MIRROR eACKUP /ail 

lecloi copy 






Pr4grf>i¥h| ef* Mirlltn •) &60V ancmbV JsiTH^DD* 
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PASSWORD PROTECTION 
PACKAGE 

By Dt'ck Bartholomew 



$69.95 object only 

569 95 with loorce on DISKI 



Six progrom* that allow you to prefect your lyitem by preventing a boofup 
without the proper poftword. 

— Warning — 
PASSWORD con be overcome if the user hot access to the reset button or 
another disk without possword protection thot will boot FLEX. 



ALSO AVAILABLE 

THE BILL PAYER o home payoblel lyHem By Jim Schieier $89 9J 

MtML oplioni P/O tyilem Sa9 9} 

^O^P* lncome/E«penie ledger S49 9i 

Sea prrvioui odi for other progromi. 

COMING SOON 

PRO-EDIT o PROfeiiional editor tor ihe PROgtommer. 



U.S.A. odd $2 50 for Standard UPS Shipping A Handling 

Foreign order* add 10% Surface, 20% Airmail 

DEAIER INQUIRY ENCOURAGED. Contort Frank Hogg tor more information. 

ATTENTION PROGRAMMERS' 

We are looking tor quality loftware to moiket Contact Frank Hogg. 



(! 



FRANK HOGG laboratory, inc. 



130 MIDTOWN PLAZA • SYRACUSE, NY. 13210 
(315) 474-7856 
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DATABASE MANAGEMENT 

MEANS BUSINESS 



DATAMAN Is made up ol 16 menu-driven programs which 
make up a powerful sequential OBM system under FLEX 
You can ihlnk ol DATAMAN as a computerised card Index 
Use DATAMAN at home to keep track ol your household 
possesions, record and tape libraries, mailing lists lor 
cards and letters, etc For your business, use DATAMAN 
for product Inventory, newsletter subscriptions, marketing 
systems, check balance reconciliation and much more 
The uses are limited only by your imagination DATAMAN 
turns your 6800/8809 computer Into a powerlul database 
management system which can save you a great deal ol 
time and money 

You can create databases and do maintenance Fteport 
writing Is easy with both vertical and horizontal lormals 
Both 80 and 13? column reports are supported in the 
horizontal formal Formats are saved with run time options 
available Label printing Is made easy with up to 3 easily 
changed label drivers on line, and as with other DATAMAN 
output programs the output can be spooled to disk, for 
later printing A statistics package gives up to ?4 

statistical values You can transfer records from one 

database to another, blow away records, even merge two 
unlike databases together on a key Sorting on up to ?0 
keys Is done with a sort editor which uses the rSC 
Sort/Merge package You can even build "PR" Hies tor 
use with the TSC Text Processor lor form tellers, invoices 
reports, etc The list ol features goes on and oni 

You can create a database with any number of fields 
Most database systems require you to limn the total data 
In one record to ?&4 characters or one sector Not so 
with DATAMANI DATAMAN allows your records to be ol 
any length We made DATAMAN to work for you — ... not 
against youl 

DATAMAN was designed lor easy modilicatlon and 
customizing with a 'SHELL* program A 'SYSTEM GEN* me 
allows almost any terminal or printer to be used witn 
DATAMAN Comes with every line ol source code, 

program and variable descriptions, and a 160* page ring 
bound manual that Is second la none' 



$149.-* 





THE ONLY DBMS AVAILABLE THAT 
ALLOWS ANY SIZE RECORDS AND 
ANY NUMBER OF FIELDS! 
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RANDOM ACCESS 



II you work with databases containing more fftan 90 
records and you need super last look-up and •UMng. 
DATARAND is for you DATARAND converts OATAMAM 

Hies lo random Hies with up to 9 keys Mo need fa 
worry about sector blocking or record length. DATAHAMO 
takes care of everything! You can took up a recoro by 
key value, key wildcard, or record number OATAflANO 
uses hashed key Hies which means no slow ISAM 
searches Editing Is quick and easy using the 
screen layouts as DATAMAN 



The same "Record Code* concept is used 
operation simple In lad. except (or (he speed. It's hard 
lo lell lhal you re nol In DATAMAN You can add 

records lo DATARAND lust like In the 'Aopend" sac-ton 
ol DATAMAN lite maintenance When you need to itaa 
DATAMAN. you can copy the desired i bub its to 
DATAMAN You can also transfer 

DATARAND which lakes care of file 
DATARAND comes with an Instruction manual aml 
line ol source code 
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The Epson MX-80 
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$495.00 
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This is a South East Media Special to 68 Micro Journal Readers. 
Add $7.50 Shipping and Handling, Allow stock to 3 weeks. 

cdefghijklmnopqrstuvwxyz! ! " « 1234 



+ 
* 

: 
i 

? 
> 
< 

A 
B 

C 
D 

E 

F 

G 

5 H 



DISK DRIVES - $AVE - $AVE 

it Limited Quantity £■ 

A Special Purchase for 68' Micro 
Journal Readers Only! 

SAVE HUNDREDS OF $ 

FACTORY FRESH — LATEST PRODUCTION — BRAND 
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NEW 
Remex RFD4000 

B" Floppy Disc Drives 
Double sided . . . 
Double density! ! 

$498.50 

2 for $975.00 

Add: $7.50 each - Shipping and Handling 
Offers quality and features found in drives 
costing much more! ■ Single or Double Den- 
sity ■ Double-sided Drive ■ Door Lock IN- 
CLUDED ■ Write-Protect INCLUDED ■ 90 
Day Warranty ■ Compatible with Shugart 850 
■ Low Power Operation ensures LONGER 
LIFE!! 

Single Disk System Copy Routine in Assembled Source Included for a Complete 

'Single Drive' Disk System 



DUAL 8" DISK DRIVE CABINET WITH 

POWER SUPPLY AND CABLE 

$275.00 

DUAL 5" DISK DRIVE CABINET WITH 

POWER SUPPLY AND CABLE 

$225.00 



CT-64 Bare Board Set $59.95 

Includes: Complete Documentation, 
Memory Board, Serial Board, Screen 
Read Board, Main Terminal Video Board. 
These are the last ones available any- 
where. Limited Quantity. 



USA Add $10 50 Cor Shipping and Handling 
Add 10% Foreign Surface Add 20% Foreign Airmail 

Dealer Inquiries Invited 

Cannot guarantee supply will last if paid for by personal check as personal checks 
require 3-4 weeks to clear - Recommend Money Order or Certified Bank Check. 

SOUTH EAST MEDIA _„„ 

P.O. Box 79 Chattanooga TN 37443 ftkl ,v „.;:,,„ 
1-615-877-224T DISKS 



NOTICE 



It has lately come to our attention that 
one of our past advertisers Is experlencl ng 
some difficulty In honoring orders submitted 
by our readers and others. It Is the policy 
of 68 Micro Journal to alert our readers to 
any possible problems, of a serious nature, 
that may arise with any of our advertisers* 
In view of the above the following Is 
published for your attention: 

Numerous complaints have been received, by 
68 Micro Journal, in the past month or so, 
concerning the following past advertiser: 



Southwest Microsystems 
6803 Kings Point Lane 
Austin, Texas 
78723 



2. The program contains no errors, either of syntax 
invalid operation, that can be automatlcaly detect 
during translation or execution of the program. 

3. There exists some set of test data for which t 
program will yield 1he correct answer. 

4. For a typical (reasonable or random) set of test <U 
the program will yield the correct answer. 

5. For deliberately difficult sets of test data 1" 
program will yield the correct answers. 

6. For all possible sets of data which are valid w 
respect to the problem specification, the progr 
yields 1he correct answers. 

7. For all possible sets of valid test data, and for 
likely conditions of erroneous input, the program give; 
correct (or at least reasonable) answer. 

a. For all possible input, the program gives correct 
reasonable answers. 



Should this situation be resolved, to the 
satisfaction of the complaining readers, and 
we are properly noflfled, we will Inform our 
readers, by a like notice In 68 Micro 
Journal, Until such time It Is recommended 
that any reader dealing with the above 
named company understand the contents of 
the above. 

Don Williams Sr., Publisher 
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BY: RONALD W. ANDERSON 

3540 STRU8RIDGE COURT 
ANN ARBOR, Ml 48105 



ON TESTING PROGRAMS 

I've been evaluating a lot of software recently, 
and a section of a book I have keeps coming to mind. I 
have received permission from Winthrop Publishers to 
quote It for you. it deals with the various levels of 
testing of a program. Some of us don't know how to test 
our programs. Some don't care to test them. If, 
however, you are going to sell a program and you don't 
want to Invite disaster, you had better spend some time 
testing your efforts. The following notice is required 
by Winthrop: 

From A PRIMER ON PASCAL, first edition by 
Richard Conway, David Gries, and E. Carl Zimmerman. 
Copyright (c) 1976. WINTHROP COMPUTER SYSTEMS 
SERIES. Reprinted by permission of Winthrop Publishers, 
Inc., Cambridge, Massachusetts. 

THE MEANING OF CORRECTNESS 

'"Program correctness" is not easily defined. 
The programmer and user of a program may discover 
they use quite different meanings of the word 
"correctness", and hence have quite different 
expectations of program performance. Consider the 
following possible Interpretations of correctness — 
listed in order of Increasing difficulty of achievement: 

t. The program contains no syntax errors that can be 
detected during translation by the language processor. 

10 . 



In the early stages of your programmt 
experience you will feel harassed by error messag 
during translation, and feel a sense of achieveme 
when you have attained level I correctness. Howevi 
the absence of error messages is only a necessary a 
not a sufficient condition for reasonable correctne; 
You will eventually regard the detection of such errc 
as a helpful service, which unfortunately detects oi 
the easiest of errors. 

Some students never mature beyond level 3 f 
an Interpretation of correctness. We are regulai 
Involved in arguments challenging the grade assigned 
a problem on grounds that it "worked" on the studen- 
own data, hence must be correct. In effect, the stxide 
Is arguing that level 3 Is adequate. Considering high 
levels (say 4, 5 or 6) it is clear that satlsfacto 
performance on any single set of test data Is n 
sufficient grounds for an assertion of correctness, t 
failure on a single test Is sufficient to demonstra 
-that -the program Is not correct. NO MATTER HOW MA 
TESTS THE PROGRAM MAY HAVE PASSED SUCCESSFUL! 
JUST ONE TEST ON WHICH IT FAILS IS ENOUGH TO SH 
THAT IT IS NOT CORRECT. This Is not lnherentl> 
democratic process, and a program tha works "most 
the time" Is a dangerous toot 

From the "customer's" point of vied 
reasonable definition of correctness Is certainly n 
less than level 6, while 1he customer will maintain tr 
certain Implied requirements do not have to 
explicitly stated. In effect, this corresponds to t 
"Implied warranty of merchantability" that aecompanl 
a manufactured product. A consumer Is entitled 
assume thaf a product Is "suitable for the prupose f 
which It Is Intended". A car buyer, for example, <: 
rightfully assume that all the wheels will remain firr 
altached to the car, without having to obtain a wrltt 
guarantee from the dealer, in the same way, much 
assumed about a computer program, without Its havl 
been explicitly detailed In the problem requirement 
The user of a program Is entitled to consider 
Incorrect If it falls to satisfy Implicit as well 
explicit requirements. 

Unfortunately, this often leads to heat 
discussions between programmer and user, the obje 
being to assign blame for a program belatedly found 
be Incorrect. The programmer takes the position tt 
there Is no such thing as Implicit requirements; t 
user maintains that, in retrospect, anything 
neglected to specify is covered by Impllc 
eommonsense requirements. 8oth parties should reall 
1hat Implicit requirements are an inherent part of roe 
problem descriptions, and that It Is a MUTU 
responsibility to explore this subject to ensu 
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mutual understanding of context of use, nature of 
errors, appropriate reactions and communications. 

The PRIMARY RESPONSIBILITY RESTS WITH THE 
PROGRAMMER. A program Is INCORRECT IF IT DOES NOT 
SERVE THE USER'S PURPOSES. This may occur because the 
programmer failed to elicit an adequate description, 
because he failed to recognize Implicit requirements, 
or' because he made mistakes In designing or translating 
the algorithm Into a programming language. Most 
programmers admit responsibility for only 1he last two 
sources of error, but 1he distinction between different 
tyDes of failure Is not Interesting to a user with an 
unsolved problem. 

in summary, the situation Is the following. The 
user would like to have level 8 correctness — but this 
Is usually Impossible, and he might as well get used to 
ttxat fact. Level 7 Is a reasonable compromise, which Is 
obviously going to lead to arguments since It leaves 
critical questions open to varying Interpretations. The 
programmer's dllemna Is that level 5 Is the highest 1tiat 
can be achieved by purely empirical means — by running 
the program on test cases — so he must thoughtfully 
design test cases while writing the program that will 
permit a plausible assertion that level 6 has been 
achieved. To achieve level 7 the programmer must know 
enough about the Intended use of the program to 
estimate what errors are likely to be encountered, and 
what response Is appropriate." 

End of quote. Quite a challenge to all of us who 
call ourselves programmers In any sense of the word. I 
recently received some 8us1ness software for review. 
I discovered that by answering the prompt "FILENAME" 
whh the name of an existing file, without warning the 
existing file was deleted and replaced wilh the new file. 
In my opinion, that Indicates failure of the program at 
level 4. I think Business users have a right to expect 
more than this. There Is some very good software 
available, but a small business owner/user who with 
some misgivings has bought a Microcomputer system and 
has purchased software that has been debugged to level 
4, will soon give up and tell all his friends that small 
computers are no good for small business applications. 

Along this line I can report some very 
encouraging news, in addition to the software mentioned 
above, I've purchased software from another supplier, 
and had a couple of things sent me tor "preview" from a 
third supplier. I can truthfully say 1hat I have not been 
easy on those suppliers In terms of my reaction to bugs 
that I have found. I must say that their response has In 
all three cases been very favorable. I'm sure that I've 
Irritated some of the suppliers with my negative 
reactions, but all have Indicated that my complaints 
were for the most part valid, and ALL HAVE MADE 
CORRECTIONS AND SUPPLIED ME WITH UPDATED SOFTWARE. 
Further, I must say that the responses have been very 
timely. One of the aulhors of a particular Program 
called to tell me about the fixes, mention some 
Improvements that are coming, and to say that surely 
others have found some of these problems, but 1hat no 
one had reported them. I was -thanked for responding 
and helping to get the software debugged. 

Software is getting more sophisticated these 
days. The authors/suppliers point out that In general 
they have little way to Imagine the uses to which their 
products will eventually be put. They have. In my 
experience been unanimous In wanting to have the best 
product possible. They Just need to know when a bug Is 
found, or a feature Is needed. 

I do, however 1h1nk that more thorough testing 
of products before they are offered to 1he public, would 
result In more favorable Initial reaction to the 
products. This Iherefore Is a plea for more thought In 
testing of your products before Ihelr release. I earn a 
living working for a company with a product. I know that 



companies starve or go broke If they don't ship their 
wares regularly. I also know 1hat companies go broke 
when warranty expenses exceed profits, or their 
reputation Is wrecked by customer dissatisfaction. It Is 
Inevitable that customers will be the final testers of 
software, and none of us minds an occasional obscure 
problem with new software. If the supplier Is 
responsive. What constitutes good software. Is a 
subjective sort of 1hlng wilh regard to features and 
operator Interface. Whether the software Is debugged 
or not. Is a ralher more objective thing. Consumers 
don't want to be the ones to find gross problems In new 
software. 

All of us who program for a living or a 
supplement to our living need to take this to heart and 
try to produce software that reaches level 6 plus. If 
I've Intrigued any of you with the contents of A PRIMER 
ON PASCAL, a new edition Is now available. Write 
Winthrop Publishers, Inc. 17 Dunster St.. Cambridge, MA 
02138 for further Information on price and availability. 
The whole book Is written In this manner. It Is much more 
than Just another book on. using another programming 
language. It Is In fact, a companion book to a volume by 
the same authors called "A Primer on Structured 
Programming — Using PL/I. PL/C. and PL/CT". It 
contains a great deal of Information on programming by 
"stepwise refinement", an approach whose principles 
are language Independent. 

NEW THINGS 

I recently received a notice from TSC that 
their Sort Merge package Is now available for UNIFLEX. 

CALIFORNIA CORRECTIONAL INDUSTRIES 

Because of this column, I run across Interesting 
people and stories. This one Is Intimately related to 
computing, so here goes. In February, I received a 
letter from Dennis Herk who Is a "resident" of 
California State Prison at San Luis Obispo. Dennis sent 
a most helpful letter regarding using active 
terminations to cure SS-50 Bus Intermltt ents. I 
answered his letter, and the next one from him brought 
a reprint of an article In the Prison Newspaper, and 
what I would call a product brochure. I've asked 
permission to write this up. and received It from Dennis 
and his Supervisor. 

CCI employes about 400 of the 2400 Inmates at 
the facility. There are various plants such as a Knitting 
Mill, Laundry, Shoe Factory, Textile Plant, and Printing 
Plant. Dennis Is employed In Maintenance, and has been 
Involved In the design and construction of some 
controllers for the various machines in CCI. The 
brochure describes a Dryer Control that measures 
moisture content of the contents of the Laundry 
Dryer, and shuts It off at the correct point to 
conserve energy and maximize "production". It also 
describes a Washer Polling Control that conserves 
energy and reduces water pressure fluctuation by 
allowing only one washer to fill at a time. This 
arrangement also reduces and evens out the load on the 
water heater. The brochure goes on to say that the 
control has shown an average 6t saving In energy 
required for water heating. It concludes with "These 
control units plus other electronic/electromechanical 
devices designed by California Correctional Industries, 
are offered for sale to public agencies. Our design 
team is open to the challenge of developing similar 
automatic controls and other devices to meet your 
specific requirements." 

Dennis has a 6800 system running and Is 
"teaching the managers basic operation during lunch." 
He finds It difficult to convince people there that 
Microcomputers can achieve the throughput of a "mini" 
(Just as the rest of us do). I'd like to close this little 
section with a quote from Dennis and a comment. Dennis 
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says "I'm not... ashamed of making a mistake. Now It I let 
greed guide me again Into one of these cesspools, then 
shame would be apropo." Dennis, with an altitude like 
that, you won't have to worry about seeing the Inside of 
one of those places agalnl 

MORE ON PRIMES PROGRAM OPTIMIZATION 

Last column I wrote about the virtues of 
■thinking a little about optimizing the Algorithm for 
Improving speed of execution of a program. My example 
was the Prime program, and I reported a time of I 
minute and 12 seconds for the primes to 10000 with 
Omegasott Pascal. The other night I was looking at the 
program and decided 1hat f had lots of multiples to 
compare the squares of my test numbers to the number 
being tested, In order to terminate my testing at the 
optimum point. Since i have an array of the first primes 
found, I decided to generate a second array of their 
squares. That way, the multiplication would only have to 
be done once for each of the primes found that are 
less than the square root of the maximum number. I 
wondered If the additional array access would take more 
time than the multiplications. 1 found out something 
very Interesting. The added array has a dimension of 50 
which means 1tiat it only takes 100 bytes of RAM at 
runtime, so that Is not much of a disadvantage. The run 
time tor Primes to 1000 was virtually ttie same as 1tie 
original program. However, as the numbers being tested 
get larger and larger, more multiplications are 
eliminated, and the array access time begins to be 
significantly less than the time spent previously 
multiplying. The result Is that tor primes to 10000, the 
execution time Is reduced to I minute and 6 seconds, 
about 8.3$ improvement over the old program. I had 
tried similar optimizations before, but hadn't tested 
them on the larger limit. For your amusement, I have 
Included the listing tor the program In Pascal here, (The 
"most optimum" version). 

Perhaps someone out there will find another 
factor of 2 or 3 In time reduction by seeing the 
obvious that I am missing. While I am at It, I would II ke to 
mention another example of optimization. The 
application Is rather complex, but essentially. It Is a 
program that takes all possible combinations of several 
variables and finds the "best set" by some criteria 
that are dictated by the problem, in this case, the 
problem was a mechanical part with 8 possible locations 
for balance weights, and each location could have no 
weight or one of 6 fixed sizes of balancing weights. The 
Idea is to find the smallest set of weight values and 
positions that will adequately correct any unbalance 
amount and position within some maximum limit. I had 
written a program some time ago tor a different though 
similar application, and managed to get It to run In 
about 2 hours. A more complicated problem came along, 
and following my method for It resulted In a program 
that ran about 50 hours. A friend took the problem 
home for a week-end of sitting In front of the 
computer, and came up with another approach. His 
program runs in about 20 minutes and produces a very 
good set of solutions to the problem. Sometimes a fresh 
approach can result In drastic savings in computer time. 

There was a net gain here, since the program 
didn't take my friend Mlka Myers anywhere near 50 
hours to write and debug. Further, the approach Is a 
valid one for future problems of a similar nature. Mike 
found several Interesting approaches to reducing run 
time. First he scaled all the data so he could use 
Integer variables in his BASIC. Secondly, he started 
with the worst case In terms of using excessive numbers 
and sizes of weights to make corrections. If any 
solution was found later in the program ttiat "covered" 
the same unbalance area as an older one. It had to use 
less weights and therefore be a better solution. Mike 
therefore cleverly eliminated a lot of comparisons to 
see If a new value was "better" than an older one. Mike 
also used several large arrays to hold all the values 



necessary tor the calculation, therefore eliminating 
the necessity for repeatedly calculating, for example, 
the Sine of 57 degrees, etc. Overall, the solution was a 
very good one. This is particularly impressive to me 
since Mike Is not an engineer. His Job Is in Sales. He 
has had a computer of his own for a couple of years now, 
and started like most of us at ground zero at that time. 
Anyone out there have some further concrete examples 
of such things? 

FLASH: April '68' Just arrived. In it, Dave Shirk 
of TSC made some comments about the Morelra article 
In Feb. '68'. Included Is an algorithm for finding the 
primes by Wlrth. Dave reports the time to write the 
numbers to ttielr terminal at about 10 seconds. They 
must be running 9600 baud. I checked my write time and 
arrl ved at 5 seconds at 19,200 baud. Since a copy of 
Lucldata's Pascal release 3.9 arrived today also, I 
dumped In the Wlrth algorithm program and ran It In 
Lucldata and Omegasoft Pascals WITHOUT ANY CHANGES 
OF ANY KIND!! Adjusting Dave Shirk's time to my 19K 
baud (so we can compare apples and apples), apparently 
TSC Pascal will run the program In under 11 seconds. 
Omegasoft did it In 34 seconds (About twice as fast as 
my most recent effort reported above), and Lucldata 
took 125 seconds. Lucldata, Incidentally, ran my latest 
version in 156 seconds. Next month, i will report on ttie 
new features of Lucldata Pascal, and perhaps try to 
explain the Wlrth algorithm tor the Primes, and why It Is 
again more efficient. Dave's listing does contain one 
non-fatal error, the correction of which makes the 
program even more Impressive. Down near the end of the 
listing there is a statement 'IF I <= NL THEN Ptllj.X;' 
Therefore, no assignments are made to the P array 
beyond the subscript equal to NL. The VAR declaration 
should therefore be P,V : ARRAYII..NL1 OF INTEGER;. 
This reduces the arrays to dimension 35 rather than 
1229. This doesn't change the execution time, but the 
RAM required for the data stack is much less. Just 
Incidentally, some authorities include 1 as a prime 
number and others do not. You will find that my program 
listed here Includes 1 and finds 1230 primes between I 
and 10000. 

As soon as I can check out TSC Pascal, I will be 
reporting on It too. Apparently it is very fast, i'd like 
to pose a question to Dave Shirk regarding his 
comments on maximum use of the 6809 features. Dave, I 
can see that having BASIC In position independent code 
might be a big advantage with Unlflex In a multi-user 
situation In which each user is allotted his "chunk" of 
memory, but what advantage is It to the large number of 
users that have FLEX9 single user systems, and are not 
even aware of how (nor have they need) to load it 
anywhere else In memory? i fully agree that speed isn't 
the only Important parameter in evaluating software, 
and TSC Is to be commended tor planning ahead and 
making BASIC compatible with the multi-user system by 
taking advantage of the position Independent code 
possible with the '09', but It Is a feature that many of 
the users will not be taking advantage of. 

PRD6RAH PRIDE (INPUT, OUTPUTI ; ( FIND PRIMES TO DAKNURBER } 

Vflfi 

KURBER : INTE6ER ; ( CANDIDATE FOR PRIRALITT TEST } 

RAINURBER ; UTE6ER ; ( UPPER LIMIT OF PRIDES TO K FOUND ! 

ITEM : 1NTE6ER i ( COUNTER FOR PRIRES FOURD J 

K,L : INTEGER S I LOOP INDICES i 

COLLflN : INTEGER ; < FOR OUTPUT FORRATTWG ) 

PRIM ; ARRA* II. .501 OF INTEGER ; I SAVE PRIRES TO SSRKIWTNUDI ) 

PRIDSSUR ; ARRAY 1 1.. JO) OF INTE6ER ; ( PRIDES SOIIARED ! 

SNITCH : BOOLEAN: I SWITCH FOR SAVIN6 OF PRIDES 

1SPR1NE : BOOLEAN; I SIGNAL THAT PRIDE IMS FOUND ) 

8E6IN 

PRID tilielj PRID t2):*:i PRID I5):=jj 

PRIDSOUR til l= I: FftlNSIHIR 12) !« 4i PRIHSDURU1 :» 9; 
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NFIIELN (' INPUT UPPER UNIT TJF PRIMES' I; 
REAP iWNl'UBERi ; 

WITE <«ltl III ! ?.«IH 121 : 7.PMN [5} : 7) j 

t INITIALIZE VARIABLES AND POINTERS ! 

ni«:=Ti COLUMN ;= !; HUHSEPi^: L:Mj StllTCHs.TRllt; 

WHILE MltttEP <-- KAWNBER DO 
9ECIN 

I5P*JHE:= TRUE; l:-T, i *SSUWE rlUMBEt 15 PR I HE UNTIL RRD'.'EH HOT ! 

UNIlE iPMINSvBR 01 <> NUMBER! dMD ISPPINE CD 

SES1M 

IF NUMBER HOD PR!« In] = THEN lSPRlltE: = FALSE; 

);=f.l; 
END'. iMKILE FRInSQUfi; 

IF ISPRItiE IKEN 
1EC-IK 

HR1TE tNUrtBER ! 7i; 
IIEBi= ITEH'I; 
CDLUIW 1 = COLUMN ♦ 1; 
IF COLUMN = )« THEN 
BE SIN 

MRIIELN; 

COLUMN : = 
END; 

IF SnITCH THEN 
BEGIN 

PRIn IUi« NUMSER; 

PRinsoim in i' numbea i number ; 

IF PRIMSKIR 111 > KAINUMBER THEN 6XltCH:= FALSE; 
*-:= L*l! 

END; (IF SNITCH; 

END; (IF I5PR1NE1 
NUMBER: NUMBER*!; 
END; WHILE NUMBER) 
UdlTELN ; 

MR ITELNC THERE ARE '.MEN,' PRIMES BETKEEK 1 AND ' .HAJNUMBERI; 
END. (PRIDE! 



febe 



While attending the 'Phllly '80' show 
last summer, I was Impressed with a 
Standard S50 Bus main frame kit being 
shown. Later we received, for review, a kit 
Including the Cherry Pro keyboard. This Is a 
report of the feber group, Inc. - ECB-50 
kit. 

The kit came with the following 
units. Case - A two piece Injection molded 
styrene case with provisions for a cooling 
fan. The case Is furnished unpalnted for 
custom finishing (we painted ours white for 
about J2.50 In spray paint). Keyboard and 
portal cutouts are provided. Rubber feet 
and a smoked plexiglass front panel Is 
standard. 

Power Supply - 15 amp i 9 volts and 
2.5 amp t +/- 17 volt. We find this was 
adequate for fully populating the 
motherboard and also a pair of 5 1/4 Inch 
disks. All voltages appear at a barrier 
strip. 



Motherboard - Tinned double sided PC 
card with plated through holes- Sockets 
provided for all IC's. All address and data 
lines are terminated. User selectable port 
size (4,8,16, etc). Base address of ports 
addressable $8000 to febe+ hex (you name 
It). Seven 50 pin slots and eight 30 pin I/O 
slots. 

Keyboard - Cherry Pro with 67 keys. 
128 ASCII codes, 5 volt only supply. Five 
user definable keys and four mode operation. 
Repeat option available. 



When we received ours 
policy was that febe shipped 
about a week before the malnfr 
allows time for leisure study 
for the construction period. Ov 
I have talked to many, many 
stated that they wished that t 
the 'book' more and not bee 
'darned fired hurry'l In our cas 
helped as the builder had nev 
to build ANY kit, and to top It 
nothing about computers (then). 

We wanted to see If It were actually 
documented sufficiently to allow a novice an 
even break In getting things right. It did 
and he did, fired up first time and no 
problems. The manual Is very complete and 
there was only one major (or minor 



the shlpp I n g 

the m anu a I 

ame kit. This 

and p I annl ng 
er the years 
bul Iders who 
hey had read 
n In such a 
e we know It 
er attempted 

off, he knew 




worked as indicated in the manuals. A 
revised (and accurate) drawing was received 
2 days after the mistake was discovered. It 
Is fair to note that the serial number of 
our kit was number 15. We have seen some 
kits that have been produced for years (and 
the serial number up In the thousands), yet 
they still have some serious mistakes In the 
manuals that can do a real thumping on you 
If you are not watching, and completely ruin 
your day (and project). 




DOCUMENTATION 

The manual consists of not only 
written Instructions, but also full 'blue 
print' type technical drawings (circuit), logic 
and layout. Also Included was an 8X11 slick 
photo of the system from two angles; parts 
placement and a look at how It Is supposed 
to look when completed. The step-by-step 
Instructions were In the proper order and 
no parts were missing. 
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An especially helpful section mss the 
one headed 'SPECIAL NOTES'. This portion of 
the manual listed not only things to beware 
of In the construction and testing of the 
completed computer system, but also has 
some Important tips on what to look for 
when populating the system with logic 
boards. Tips Include: Port size selection, 
port address decoding, power supply loading, 
Interfacing various cards and boards, 6809 
slow peripherals and mention of an EPROM 
BASIC for this system and others. Also If 
■all else falls' a telephone number Is 
provided to allow the stumped builder 
Immediate advice and technical help from 
the source. This Is one of only a few who 
encourage telephone cells for assistance. 
Complete backup repair service Is available 
If needed from febe. 

The entire system Is guaranteed for a 
period of 90 days from date of receipt. 

THE FEBE GROUP 

febe has organized a users group of 
technicians (factory and user) alike, 
engineers and others to assist kit builders 
and to pass along hints and kinks, to make 
life a little easier. This group meets 
regularly and promises to extend the help 
that some will need. 

CONCLUSION 

The quality of the materials and 
components furnished Is commercial grade. 
The cabinet Is both sturdy and attractive. 
The power supply Is adequate and has more 
reserve than many more expensive systems. 
The documentation Is complete and accurate. 
And we cen truthfully say 'that a rank 
novice can put It together'. 

Now that we have It running, we have 
some special plans for this system. It will 
be our CBB (community bulletin board) 
system. It will be connected to the land 
line by a THOMAS INSTRUMENTATION MODEM 
BOARD. A review on this at a later date, 
however, mention Is made here that we have 
received many good remarks concerning this 
modem. The CPU will be a 6BB00, 2 mhz, 
running FLEX 2.0. We have all the hardware 
on hand. Currently we are attempting to get 
the necessary software to complete the 
hook up. This system, when fuctlonal, will 
allow 6B Micro Journal readers an access and 
message (program) swapping vehicle. We will 
keep you Informed as we progress on this 
project. 



EZDATA 



John P. Tucker 
POB 2898 
Laredo, TX 78041 



The user of the SS-50 bus Is faced 
with probably the fewest In number of 
hardware problems of all the micro bus 
systems. He Is also blessed with a wide 
variety of peripherals for his system. But 
he suffers from a dearth of good, usable 
business software. 

Gary Magnusen of Lafayette, Indiana, 
has released a series of programs for data 
manipulation that close a big gap In the 
software line. Called EZDATA MANAGEMENT 
SYSTEM, the programs are aptly named. 
Making use of many of the capabilities of 
today's Intelligent terminals, he has devised 
ways of creating files, sorting and 
manipulating them according to a wide 
variety of keys, and outputtlng them In 
formatted manner to either screen or 
prl nter. 

Excellently conceived documentation 
accompanies the dlsk(s) to assist a 
programmer In configuring the programs to 
his own system. It Is not necessary to 
tamper with the program proper as all 
configuration Is done through a menu system. 
The programs arrived configured for Gary's 
Micro-Term Mlme-l terminal. Despite my 
unf am 1 1 lar It y with my own brand new SWTPCo 
8212, It took me about ten minutes to make 
the necessary changes to have the programs 
up and running. 

And run, they dot Running under Flex 
2.0, every step I tried worked without flaw. 
EZCTL creates and updates an EZDATA 
CONTROL file that acts as a Job control 
system. This allows Just a few key strokes 
to set up the most complex sort program, 
for Instance, and execute It without 
operator Intervention. EZDATA creates an 
EZDATA file, the basic file used throughout 
for Input. EZTEXT creates a text file from 
an EZDATA file with essentially no effort on 
the users part. EZVIEW makes It possible to 
read what has been created, 
not put on disk In a manner 
LIST utility can be used to 
the EZVIEW system puts them 
Just as you wish to see them. 



The files are 

that the F lex 

read them but 

on the screen 



Additional Information can be secured 



from: 



Recognizing that no one ever really 
creates a "polished" file from scratch, 
EZEDIT Is Included to allow you to get In 
and do your thing on your files. 



febe group. Inc. 
51 Ham I Iton Avenue 
York, PA I 7404 

Phone 71 7 854-0481 



Support Our 



ADVERTISERS! 



Perhaps my favorite of all the 
programs was EZS0RT. Almost limitless ways 
of sorting are allowed because of the wide 
variety of keys that can be used. Several 
keys can be used at once — one can sort 
by, say, Zip code, last name, and membership 
status If working with such a file. The 
program Is Intelligent: If sorting by 
last-name ♦■ first name + middle Initial, the 
program can recognize that not all persons 
have middle Initials. It runs right along 
without bombing In such circumstances. 
EZS0RT performs a key sort using the keys 
that were established In EZCTL (EZC0NTR0L). 
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Only the disk addresses and keys are read, 
and only the disk addresses are rewritten. 
Work space and time are reduced by several 
orders of magnitude, using this approach. If 
the file to be sorted Is too big to fit In 
memory, the program creates (and deletes) 
on disk 

No time 

or after 



work files 
Intervention, 
f I les du ring 
done directly 



Ithout operator 
Is wasted outputtlng 
sorts as all work Is 



on the disks. 



EZPRNT will output to your printer 
or display on the terminal the results of 
your work. You may utilize the "Reduced 
Intensity" feature on your terminal In the 
display of protected fields and otherwise 
use every feature of your system 
throughout the group of programs, AS I 
UNDERSTAND THEM AT THIS TIME! I emphasize 
that because the programs arm much too 
flexible to completely digest within a week 
or so. 

Since files have a way of becoming 
obsolete, an EZPURG system Is Included to 
purge EZOATA files. 

Anyone using extensive listings, such a 
mailing lists with keys, membership lists 
for organizations, subscription lists for 
publications, etc,, should find It worthwhile 
to obtain and study this set of programs. It 
Is already becoming a valuable addition to 
our file of software. 

EZSORT alone would make this a 
worthwhile acquisition. But It Is much, much 
more than just another sort system. The 
programs live up to their name of EZDATA 
MANAGEMENT SYSTEM. Anyone considering the 
system should, however, be aware that It Is 
Intended to work with an Intelligent 
terminal. Direct cursor cor* 'ol Is an 
absolute must. 

The programs are f-a-s-tl In a 
telephone conversation, Gary mentioned that 
he runs his terminal at 9,600 baud. That 
gave me the Idea of trying out the 
programs at various baud rates, since the 
SWTPCo terminal Is software baud rate 
settable. They ran flawlessly from 90 baud 
to 38,400 baud. I could find no Indication 
that the programs were slowing output at 
the highest rates. 

I do wish, though, that the listings 
were more responsive to the paramters In 
the TTYSET of Flex 2.0. Some listings run 
through too quickly to digest and don't 
pause and can't be Interrupted by the 
ESCAPE key. How about It, Gary? (I knew I 
could find at least one fault. I talk to 
Hlxson so often on the phone that I've 
caught "0or» Wllllamltls" — I always want one 
more feature!) 

Comments to prospective users: 
beginner's should expect to sweat a while 
before making the programs run. Moderately 
skilled to skilled programmers should expect 
to spent a few minutes configuring the 
system and studying the supplied samples. I 
would rate this AAA material for anyone 
with moderate or better skills. It is serious 
materiel, not for game players. It Is one of 
the better software programs we have 
received since we started computing. (And we 
have some goodies!) 



For additional Information contact: Gary A. 
Magnusen, 208 Tinkler, Lafayette, 
Indiana, 47901. 



ED'S NOTE: 
Gar y. 



Now how about a 6809 version 



FAST PRIMES 



Brian F. Bailey WB4MMP 
5701 S.H. 4th St. 
Plantation, FLA 33317 

1 read wrtti Interest the letter from Mr. Shirk 
of TSC comparing processor speeds (April 1981 Issue, 
pp. 13-14). I agree completely that It Is unfair to 
directly compare the speed of reloceteble and/or 
reentrant programs with absolute code. I must take 
Issue, however, with his comparison of the UN1FLEX 
Pascal program with the 6809 assembler version. I 
realize that Hie efficiency of ttie algorithm makes a 
large difference in timing. I therefore wish to show that 
assembly language ts inherently faster than any high 
level language and that -the 6809 h so superior to other 
8 bit processors tttat there b really no comparison. The 
program PRIME, on this disk, takes advantage of ihe 
power of the 6809 so tt»at It computes all ot 1he prime 
numbers up to 10,000 In only about ONE SECOND (2 Mhz 
6BB09) or about two seconds at 1 Mhz. Try ttiat on a 
Z-80! The memory required Is N/2 bytes where N Is the 
desired number limit. The primes are flagged In memory 
so 1hat printout time (highly machine-dependent) Is not 
counted as computation time. Please feel free to 
publish it If you want to. 73, Brian F. Bailey W84MMP 
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6809 JPC TC-3 

TC-3 w/6899 
by 
Keith Alexander 



Recently, a friend of mine bouaht 
a SwTPc 69/K computer, jmvj like »o*t of 
us started, he is limited to audio 
cassette tapes <"sloppy disks") for 
■•ass storage. We figured he could use 
my now-unused < since I now have a dual 
5" disk system) tape hardware, a 
Southwest Tech. RC-38 or the JPC 
Products TC-3 tape interface <s«« ads 
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in Micro Journal). This latter device 
had been the pinnacle of my tape 
storaae when I got my disks. It had 
collected dust ever since then, though. 
For st i 1 1 -unknown reasons, ue never dot 
the flC-30 to work in his system, so ue 
concentrated on the TC-3. 

Now, let me tell you about this 
product. The interface, which resides 
on the 38-pin "peripheral" bus of the 
SwTPc chassis <uhich motherboard 
doesn't matter) comes not only with all 
parts > connectors, and a standard-sized 
(3. 5" y. 5.25"), solder-masked circuit 
board, but a comprehensive manual. The 
manual, which is beautifully written, 
dives circuit diagrams and commented 
assembly listings of all software to 
load and write both Kansas-City format 
<388 bits-per-second.. or "baud") and 
"Hiah Speed" format tapes, which nay 
optionally be at 2400 or 4800 baud, 
depending on one or two "constant" 
values in the program. They also 
provide guidelines < names and model 
numbers) of several tape decks that 
have proven their suitability for the 
high-= peed formats. Vour *19.95 
cheapie won't always do the trick. 
Mike and I have been using the Radio 
Shack SCT-12 (about *80), which finds 
other uses in the home audio system. 

Then it hit me. I'd bought my 
TC-3 from JPC back in the Dark flges 
<1978), for my <then> 6808. fill the 
software was for 6800. I have dual 
processor capability built into my 
system, kut Mike's is strictly 6809 
<w/SBUG). No big problem really, Just 
assemble it with TSC's 6889 Macro 
Assembler and the 6800 mnemonics will 
be assembled into 6389 code. Fine. 
This produced a 6809 program that I 
could load into memory off my disk, but 
which Mike would have to MfiNUflLLV KEV 
IN UITH S-BUG'S MEMORV EXAMINE /CHANGE 
FUNCTION whenver he wanted to load a 
program into his computer. About 380 
bytes. Now, I can tell you stories 
about when I used to routinely 'key- in' 
2K and 3K 'object' listings, but now I 
cringe at the thought. No fun at all. 
Solution? Phase 2 — put all the 
programs in ROM! Our 6889 cpu boards 
(SwTPc) can hold three 2716 EPROH 
memories <2K x 8 bit), besides S8UG. 
It doesn't make sense to put pro*ra»» 
like this into a ROM in a 6889 system, 
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and not make them POSITION-INDEPENDENT. 
This enables them to be used not only 
in flNV of the three available PROM 
sockets . but anywhere in RAN. if you so 
desire. This was Phase 3. 

Now, the fun bed int. Since this 
was more or less a rush preJeet. I 
didn't re-write the original JPC 
software. fit first. I merely changed 
the necessary instruction* to lend 
Position independence (such at 
LEAX MSG.PCR instead of LDX «KSG). 
Like the original software/ I still 
used a designated area of RAM for 
variable storage, some of which had to 
be PRESET (with address ranges) before 
running three of the four program*. 
The next reuision took an idea proposed 
by Mr. Al Moreira of England (see 7-88 
Micro Journals p. 31) — all local 
variables and temporary storage is 
allocated in the AREA POINTED TO BY Tr€ 
STRCK REGISTERS, US & SP. The stacf. is 
bumped down upon program entry, and 
restored when exited. The final 
reuision mak.es the programs 
"friendlier", by prompting the user for 
the start and end addresses of the 
ranges to be loaded or dumped. This 
was mostly a matter of using the IN2PDR 
routine- in SBUG, and adding some 
ranSe-checking. 

In summary, the following four 
programs <KC Loader & Writer. and 
High-Speed Loader & Writer) are: 

ROM-ABLE (use no RAM outside of stack) 

POSITION-INDEPENDENT 

PROMPTING (no need to preset anything) 

USE SOME SBUG ROUTINES 

PRESUME A 1 MHZ. SVSTEM CLOCK 

One other thing. This little 
project taught me all about the new I/O 
pert addressing scheme used on SwTPc's 
newer motherboards, fly original 6888 
software and motherbeard used 4-addres* 
perts. that is. I/O port #2 is 
$8008-8886. My kluged motherboard 
(that uses 6888 or 6889 cpu boards and 
can address I/O at $8980 or fE888) 
still uses four locations p«r port, 
while Mike's newer (standard) board 
uses SIXTEEN memory locations for each 
I/O slot. If we both use I/O port »6. 
our software could be identical, but 
after port 0. our port addresses are 
all different. The 6821 on the TC-3 
board occupies the LOWEST FOUR (art 



least) addresses on whatever I/O slot 
you use. The point is that you may 
have to ad Just the port address 
reference* to suit your particular 
system, depending on which slot you put 
the TC-3 on. and what kind of 
addressing scheme your I/O bus has. 

As I pointed out. the programs do 
use routines in SBUG. mostly for 
printing strings and getting the 
required input from the user. These 
restraints sheuldn't prove too 
formidable for someone using a 
different menitor, though. Just a 
matter of plugging in addresses. I 
loould think. 

The observant user will notice I 
retained some of the 6888 v>emonics 
from the original software, and changed 
others. In the KC Loader, for 
instance, note that I retained 'TAB' 
instead of replacing it with the 6889's 
equivalent TFR A.B. However, note also 
that the TSC 6889 Macro Assembler also 
translated TAB to the equivalent 
SEQUENCE TFR A.B, TST A (IF89. 4D>. 
uhich is nice. 

It should be pointed out that the 
380-baud Kansas City Standard was only 
meant at a standard for EXCHANGE of 
software BETWEEN machines. not 
necessarily for MASS STORAGE on ONE 
machine. The more enterprising 
bit-twiddler with a 6889 tare system 
will find this hardware/software system 
valuable not enly for the sake of being 
able to dump and load tapes in two 
different formats, but for such bigger 
programs as BASIC interpreters. 

compilers, Editors and Assemblers (that 
are themselves tape- inter active) with a 
little horsing around and careful 
patching, you could speed THEIR 'save' 
and 'load' functions up possibly 
eightfold or more, providing you can 
find the original SAvE and LOAD entry 
points — not always so easy. 
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I've heard of the TC-3 be in* used 
at up to 9600 baud, but I found optiauw 
reliability at 2406 baud. This allows 
Mike to load TSC 6809 BflSIC <10K+> in 
under two tinutesi compared to nearly 
20 minutes at 300 baud. 
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ADVENTURE 



MARK DATA 



ft REUIEU 

by 

PAUL E. PHELPS 

111 DI'JISION ST. 19 

KING CI TV, CHLIF 93930 



pleased uith 

these tuo new 

limited 6800 



I admit to beina 
opportunity to review 
additions to the rather 
'Adventure' 3enre. When I called Mark Data 
Products to order the first of the aames, 
"Calixto Island" and discovered I uas 
receiving it and the second in the series, I 
could only wait uith bated areath for the 
dish to arrive. Arrive it did and after 
several fun filled and challenging hours, I 
was able to solve the Fuzzels. Compared to 
the original these are not as complicated, 
but well worth the cost and no small 
challenge in themselves. 

"Calixto Island" involves searching a 
building and series of locations for a 
treasure, which then must be brought back to 
the starting location to win. Not as simple 
as it sounds! The dialog seems well written 
and, occasionally even funny. The game 
movest smoothly and, because these are 
written in machine language, they are, to all 
intents and purposes, instant in response. I 
will give no clues to their solution. 
Suffice it to say that, if you purchase the 
disk from Mark Data Products, you won't be 
dissapointed in the challenge. 

Personally, I liked the second 
adventure, "Black Sanctum* better than the 

first. I found it more challenging and it 
took longer to resolve and that is after 
having played "Calixto Island" first and, 
therefore, being a bit familiar uith the 
tactics used in designing the puzzels. 
Perhaps being a Chaplain has a bearing on it, 
but the use of Midieval imagry and 'black 

magic' intrigued me and I thuroughly en. joyed 
it. My wife and I spent a pleasent afternoon 
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uariderins around in search of the 'evil force' 
and learning how to destroy it. Quite a 
challenge. 

I look forward to future productions 
frop Mark Data Products. In a Phone 
conversation with the author* he indicated 
that there were other dames in the works some 
for adulst, as these are* but also some for 
younaer folk too. 

There is* it seems to ne* a need for 
some of the 'fun and dames' aspects of hooty* 
computers to be more available in our corner 
of the uorld. Hark Data Products has opened 
the door. I, for one* will look for many 
nore hours of fun and challenge to walk 
through it (provided* of course* that I have 
found the key* or cleared the entrance* or 
). 

These games are available for $16.95 a 
piece from Itark Data Products* 23882 
Bar^uilla* Mission UieJo* California* 92691. 
fit present thev come in FLEX 2.0 disk 

I 



JUGGLER 



format* but would* 

well 

game 

single entities and 
notes provided by the 



suspect* run equally 

in anw other 6880 system (except for the 

"save " function* of course). They ar» 

come with adaptation 

author. They run in 



16k systems plus the DOS. If you decide to 
buy one or both* good luck on your travels! 
Vou will need it! 



UNDERSTANDING SUBROUTINES 
PART 2 — ASSEMBLY LANGUAGE 
SUBROUTINES AND PARAMETERS 

John F. Wakerly 
Micro Systems Engineering 
257 Castro Street, Suite 2E3 
Mountain View. CA 94041 



Part I of this ihree-parl series discussed procedures and 
parameters in Pascal. Pan 2 shows how these high-level con- 
cepts relate to assembly language subroutines and 
parameter-passing conventions using examples in Motorola 
6809 assembly language. 

John Wakerty is an independent consultant and a con- 
sulting associate professor at Stanford University. This three- 
pan tutorial on subroutines in Pascal and 6809 assembly 
language is adapted from his recently-published book. 
Microcomputer Architecture and Programming, copyright 
1981, with permission of the publishers. John Wiley & Sons, 
Inc. (The buok is also available directly from the author at 
MSE Books: see advertisement elsewhere in this issue.) 



Recently we received 
MICRO POWERS'S 'JUGGLER' 
under TSC Extended 8A.SIC* 
the current SWTPC series of 



a copy of the 

game. It runs 

and works with 

video terminals- 



It Is a game that requires a 
developing skill level and has been a hit 
with the office staff here. Fact Is, they 
disabled the 'bell' code so that game playing 
was not quite so notlcable. 

For the user who needs an occasional 
relief from heavy programming and who 
might want to entertain the kids (small and 
large) this Is a nice package. 

JUGGLER may be ordered from: MICRO 
POWER Systems and Software, 1 4 1 a Thorndale, 
Chicago, IL 60660. Telephone 312 989-8585. 



SUBROUTINE CALLING METHODS 

In order to execute subroutines, a processor must have a 
means for a program to save a return address when the sub- 
routine is called, and a way for the subroutine to jump to the 
return address when the subroutine is finished. Theoretically, 
subroutine return addresses could be handled by ordinary in- 
structions, as shown in Table I for the 6809. Here the pro- 
grammer hag set up a convention for subroutine calling pro- 
grams to save a return address in two reserved bytes at the 
beginning of the subroutine. Note that this convention cannot 
be used if the subroutine is stored in read-only memory! 



TABLE 1 How to call subroutines in the 6609 without using JSR 
and RTS, By convention, a subroutine return address is deposited 
in the first two bytes of the subroutine The first executable 
instruction begins in the third byte ol the subroutine 



MAIN 





lox 


IRETt 




STX 


SUBR 




JWP 


SUBR+2 


RET I 


... 






LDX 


IRET2 




SIX 


SUBR 




JKP 


SUBR+2 


RET3 


... 




. 






SUBR 


RHB 


2 




STA 


PI 




LDX 


SUBR 




JKP 


.X 



Main progrtn. 

Load X with the return Address 

and store it in subroutine. 
Jump to subroutine. 
Return here when subroutine done. 

Save return address again. 

Junp to subroutine. 

Return here when subroutine done. 



Reserve two bytes for return addr. 
First executable Instruction. 

Get return address from loc. SUBR. 
Junp to address contained in X. 



Because subroutines are used so often, all modern pro- 
cessors have special built-in instructions for calling sub- 
routines and reluming from them. A pushdown Mack it the 
most appropriate data structure for saving subroutine return 
addresses, because it can store more than one return address 
when subroutines are nested. The number of levels of nesting 
is limited only by the size of the slack. 

Most processors have a dedicated register (SP) that 
points into a stack of subroutine return addresses. The sub- 
routine calling instructions (JSR or CALL) push return addres- 
ses onto the slack, and subroutine return instructions (RTS or 
R£T) pop return addresses off the stack. 
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In the 6809, the JSR and RTS instructions provide for 
subroutine calls and returns in conjunction with the stack 
pointer register SP. Any program that uses subroutines is re- 
quired to reserve a small area of memory for a push-down 
stack for return addresses. At the beginning of such a program 
SP must be initialized to point at this area using the LOS Mddr 
instruction. As shown in Figure I. SP points to the top item in 
the stack, or just past the stack area if the stack is empty. SP is 
decremented once before storing each byte on the stack, and 
incremented once after popping each byte. A return address 
occupies two bytes. 
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FIGURE 1 6809 return-address stack: (a) empty; (b) after one 
subroutine call; (c) after second (nested) subroutine call. 

Table 2 outlines a Pascal program with two nested sub- 
routines and the corresponding assembly language statements. 
The JSR addr instruction saves the address of the next instruc- 
tion by pushing it onto the stack and then jumps to the instruc- 
tion at location addr, the first instruction of the subroutine. At 
the end of the subroutine, RTS pops an address from the stack 
into PC, effecting a return to the original program sequence. 
Figure 2 shows the state of the stack after each instruction that 
affects it. 
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FIGURE 2 Stack contents after executing instructions in Tabfe 2. 

TABLE 2 A program with two nested subroutines. Both Pascal 
and corresponding 6809 assembly language statements are 
shown. 

ADDR CONTENT LABEL OPCDE OPERAND COMMENTS 

000 $3000 PROGRAM SubrExaeiplesi 



3000 






SUBR2 


• * ■ 




PROCEDURE P roc 2 i 


... 


... 






■?•« 




BEGIN 




... 






ftfta 




■ ■ ■ 


305S 


39 






RTS 




END; 


3056 






SUBR1 


• ■ • 




PROCEDURE Proct; 


... 


* w • 






... 




BEGIN 


... 


■ «« 






• a . 




... 


3072 
3075 


BD 


3000 


RET2A 


JSR 


SUBR2 


Proc2j {Call 



3084 BD 3000 JSR SUBR2 

3087 ... RET2B ... 
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Proc2; (call Proc2 
... again) 



3092 39 RTS £»,- 

3093 BF 3198 AIN LOS ISTK+4 BEGIN (Main program) 



3124 BD 3056 JSR SUBR1 

3127 .,, RET1 ... 



Prod; {Call Procl) 



3191 7E 1000 



JMP $1000 END. 



3194 
3198 



(0004) STK 



RMB 
EtC 



AIN 



{Reserve 4 bytea for 
two return addresses) 



Processors that don't have a hardware stack pointer, 
such as the Texas Instruments 9900. have subroutine calling 
instructions that save the return address in a specified pro- 
cessor register. When subroutine calls are nested, it is up to 
the programmer to save the contents of this register in dedi- 
cated memory locations or in a stack. 



SUBROUTINE PARAMETERS 

In Part I we discussed several types of parameters used 
in Pascal procedures and functions. Table 3 shows the corre- 
sponding parameter types in assembly language subroutines. 

TABLE 3 Parameters in Pascal and assembly 
language programs. 



Pascal 
Parameter Type 


Assembly Language 
Parameter Type 


Value 


Data value 


Variable 


Address of variable 


Procedure or 
function name 


Address of procedure 
or function 



The parameter types specified in Pascal procedure and 
function definitions should be called input parameters , be- 
cause they are passed from a calling program to a subroutine. 
However, subroutines can also pass results to a calling pro- 
gram. For example, a Pascal function returns one value to the 
calling program, while an assembly language subroutine can 
return many values. We'll call these values output parameters . 
outputs, or results. 

To see the difference between variable parameters and 
value parameters, compare the swapping procedures in Table 4 
and Table I. In the first example, the main program passes the 
subroutine the addresses of the two variables; the subroutine 
accesses the variables by indirect addressing. In the second 
example, the main program passes copies of the variables to 
the subroutine, which the subroutine manipulates directly; the 
subroutine has no way to get at the original variables them- 
selves. 

TABLE 4 Swapping subroutine using variable parameters. 



SWAP 



Swap two 8-blt variables x and y whose addresses 
are passed in index registers X and Y. 
LDA ,X 
idb ,y 



STA ,Y 
STB ,X 
RTS 
Main progr 



Put x and y into A and B. 
Save A and B into y and x. 



LDX IVARP 
LDY IVARQ 
JSR SWAP 



VARP 

VAflQ 



RMB 

RMB 



swap the values or VARP and VARQ- 

Load X with address of VARP. 
Load Y with address of VAflQ. 
Swap values of VARP and varq. 

Reserve storage for VARP and VAflQ. 






23 



TABLE 5 Swapping subroutine using value parameters. 



Swap two 8-bit values passed in cegs A and B. 



SWAP 



STA TEMP 

TFR B.A 

LD8 TEMP 
RTS 

TEMP RHB 1 



Save value of A. 
Transfer B to A. 
Put saved value of A into B. 

Local variable. 



Main program — swap copies of VARP and VARQ. 



LDA VARP 
LOB VARQ 
JSR SWAP 



Load A with value of VARP. 
Load B with value of VARQ. 
Swaps copies of VARP and VARQ in 
A and B, originals are untouched. 



VARP 
VARQ 



RHB 
RHB 



Reserve 



ry for VARP and VARQ. 





LDX 


(VARP 




LDY 


J 




LEAY 


SCORE, Y 




JSR 


SWAP 


J 


RHB 


2 


SCORE 


RHB 


100 



The "Load Effective Address (LEA) " instruction 
found in many processors is very useful for passing variable 
parameters. This instruction loads an index register with the 
uiltlress of an operand, using a specified addressing mode. 
Suppose that a programmer wanted to swap VARP and 
SCORElJ], where SCORE [0. .99] is an array of 100 bytes. 
Then the following main program statements in Table 4 would 
do the trick: 



X now has address of VARP. 
Get index of array item J. 
Y now has address of SCORE [Jl, 



Storage for array index. 
Storage for 100-byte array. 

Here the LEAY instruction loads Y with Ihe address of 
SCORE [j] as computed at run time — the sum of J and the 
base address of the array SCORE. 

From these examples, il i-s apparent that all parameters in 
assembly language programs are really "values." With "vari- 
able" parameters, the "value" thai is passed just happens to 
be the address of a variable. How parameters are classified 
doesn't make much difference, as long as the subroutine and 
calling program agree on how the parameters will be used. 

PASSING PARAMETERS IN REGISTERS 
AND MEMORY LOCATIONS 

The simplest way for a program to pass parameters to a 
subroutine is to place them in the processor's registers. 
Likewise, the subroutine can return results to Ihe calling pro- 
gram in the same way. This technique was used in the sub- 
routines in the previous section. Of course, the programmer 
must ensure that the calling program and the subroutine agree 
on which register contains each parameter. The register alloca- 
tion for parameters is usually slated in a comment at the be- 
ginning of the subroutine, as in the foregoing examples. 

If a processor does not have enough registers to hold all 
of the input or output parameters of a subroutine, then dedi- 
cated memory locations may be used instead. These memory 
locations are associated with the subroutine itself, not the call- 
ing program, so that each catling program places inputs and 
retrieves outputs in the same pre-arranged locations. For 
example, the 6809 DIVIDE subroutine in Table 6 expects the 
caller to place input parameters in locations DVnd and DVSR. 
and it places outputs in locations QUOT and REM. 

PARAMETER AREAS 

It is also possible to associate a parameter area with the 
calling program instead of with Ihe subroutine. In this case, the 



TABLE 6 6609 DIVIDE subroutine thai passes parameters in 
dedicated memory locations. 



SUBROUTINE DIVIDE 

Divides a 16-bit unsigned number by an B-bit 
unsigned ninber. yielding B-blt quotient and 
remainder. The subroutine returns calls the 
operating ay a ten on overflow and on attempts 
to divide by zero. 



DVND RHB 2 Dividend. 

DVSR RHB 1 Divisor. 

QUOT RHB 1 Quotient. 

REM RHB 1 Remainder. 

CNT RHB 1 local atorage for counter. 

* 

DIVIDE LDA IB Initialize count. 

STA CNT 

LDA DVND Put dividend in A,B. 

LDB DVND* 1 

CMPA DVSR Will quotient fit in 1 byte? 

BLO DIVLUP Branch if it will. 

SWI Else report overflow to opsys. 

DIVLUP ASLB Left shift A,B with LSB:-0. 

ROLA A carry here from MSB means 

BCS QU0T1 high DVND definitely > DVSR. 

CMPA DVSR Compare high DVND with DVSR. 

BLO QU0TQK Quotient bit • if lower. 

QUOT1 IWCB Else set quotient bit to 1. 

SUBA DVSR And update high DVND. 

QUOTCK DEC CNT Decrement iteration count. 

BCT DIVLUP Continue until done. 

STA REM Store remainder. 

STB QUOT Store quotient. 

RTS Return. 

calling program places parameters in the parameter area and 
passes the subroutine Ihe base address of the parameter area. 
For example. Table 7 shows a new version of the DIVIDE 
subroutine in which the calling program uses register X to pass 
Ihe base address of the parameter area. The subroutine may 
then use based addressing lo access ihe parameters. In based 
addressing, an address register (e.g. X in ihe 6809) contains ihe 
base address of a data structure, while Ihe instruction (e.g. LOB 
DVNDf 1 , x) contains a constant offset (DVNDf 1 = I) to a particu- 
lar item in the data structure. 
TABLE 7 6609 DIVIDE subroutine that uses a parameter area. 



Input and output parameters are passed in a 5-byte 
parameter area. Ihe base address of the parameter 
area ia passed to the subroutine in X. Parameter 
positions in the parameter area are defined below. 



2-byte dividend. 
1-byte divisor. 
1-byte quotient. 
1-byte remainder. 

Initialize count. 

Put dividend in A,B. 

Will quotient fit in 1 byte? 
Branch if it will. 
Elsa report overflow to opsys. 
Left shift A,B with LSB:-0. 
A carry here from MSB means 

high DVND definitely > DVSR. 
Compare high DVMD with DVSR. 
Quotient bit ■ if lower. 
Else set quotient bit to 1. 
And update high DVND. 
Decrement iteration count. 
Continue until done. 
Store remainder. 
Store quotient. 
Return. 
Local storage for counter. 



DVND 


EQU 





DVSR 


ECU 


2 


QUOT 


EQU 


3 


REM 


EQU 


4 


DIVIDE 


LDA 


IB 




STA 


CNT 




LDA 


DVND.X 




LOB 


DVND+l.X 




CMPA 


DVSR.X 




BLO 


DIVLUP 




SWI 




DIVLUP 


ASLB 
ROLA 






BCS 


QUOT1 




CMPA 


DVSR.X 




BLO 


QUOTOX 


QU0T1 


INCB 






SUBA 


DVSR.X 


QUOTCK 


DEC 


CNT 




BCT 


DIVLUP 




STA 


REM.X 




STB 


QU0T.X 




RTS 




CNT 


RHB 


1 
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TABLE 8 Program (hat calls DIVIDE. 



DIVFQ 



Compute PDIVO. :■ 
where all are 
UK IPAflMS 

DVtC.X 

P 

DVMH I ,X 



DVSR,X 

DIVIDE 

OUOT.X 

PD1VTJ 

REM.X 

PMOOQ 



CLR 
IDA 
STA 
LDA 
STA 
JSR 
LDA 
STA 
LDA 
STA 



P RMB 

Q RMB 

PDIVQ RMB 

PMCSO RMB 

PARKS RUB 



P DIV 0; PMCCQ := P MOD Q; 
1-byte variables in memory. 
X points to parameter area. 
Clear hl^i-order dividend. 
Store low-order dividend. 

Store divisor. 

Do the division. 
Save the quotient. 

Save the remainder. 



Storage for f, 0, P0IVQ, pnrxrj 
(all 1-byte variables). 



Storage for parameter area. 



grammers and by compilers Tor Several high-level languages, 
including Pascal and Forth. Parameters can generally use the 
same pushdown stack as return addresses, since mosl pro- 
cessors have instructions to push. pop. and access arbitrary 
data in the return-address Mack. 

Figure 3 shows a typical use or a return-address slack Tor 
passing parameter*. The calling program reserves space on the 
stack for any oulput parameters and then pushes input 
parameter* onto the stack. After the subroutine is called, the 
stack has the stale shown in Figure 3(a). An address register 
FP is now used a6 a stuck frame pointer (or frame pointer). 
The Subroutine saves Ihe old value of FP by pushing it onto the 
slack and then copies Ihe value of SP into FP. The frame 
pointer provides a fixed reference for accessing parameters 
that does not change with SP as more items are pushed onto 
the stack. The region of the stack accessed during a sub- 
routine's execution is called a stuck frame . 



Table H shows a program that calls this DIVIDE sub- 
routine. Notice how the parameter area is associated with Ihe 
calling program, not the DIVIDE subroutine. Ihe calling pro- 
gram may use Ihe same parameter area for other subroutines. 
If a main program calls many different subroutines, using a 
single parameter area saves memory compared with Ihe alter- 
native of allocating separate parameter variables for each sub- 
routine. Of course, the parameter area must be big enough to 
hold Ihe largest number of parameters used in any one sub- 
routine. 

Parameter areas are sometimes useful for subroutines 
that are stored in read-only memory (ROM). Since parameter 
values can't be stored into a ROM. it is more convenient to 
allocate storage for them with their calling programs in read/ 
write memory (RWM>. 

One special form of parameter area is called an in-line 
parameter urea. Here the parameters are stored in the calling 
program immediately following the subroutine calling instruc- 
tion (JSR). The "return address" stored by JSR is really the 
address of Ihe first parameter. Before reluming, the subroutine 
must bump this return address value past the parameter area: 
presumably, the subroutine knows exactly how many memory 
bytes to skip over. In-line parameter areas should only be used 
if the actual parameters for any given subroutine call are al- 
ways constant. If Ihe actual parameters are variables, then the 
in-line parameter area must be modified each time the sub 
routine is called, impossible in ROM and undesirable even in 
RWM (some memory management systems enforce write pro- 
tection on program areas). 

STATIC AND DYNAMIC ALLOCATION 

Storage allocation methods for subroutine parameters 
can be classified as static and dynamic. With static allocation , 
memory locations are reserved for Ihe parameters of a particu- 
lar subroutine or caller, and are unused at other times. Both 
versions of the DIVIDE subroutine above use static allocation. 
With dynamic allocation, parameters are stored in the desig- 
nated area during subroutine execution, but the storage is 
available for other uses the rest of Ihe time. Passing paramet- 
ers in registers as in Tables 4 and 5 is the simplest form of 
dynamic allocation. 

STACK-ORIENTED PARAMETER-PASSING 
CONVENTIONS 

Placing parameters in a pushdown stack is a form of 
dynamic allocation used both by assembly language pro- 
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FIGURE 3 A pushdown stack with return address, parameters. 
and local variables: (a) just after calling SUBR1; (b) during 
execution of SUBR1; (c) just before a call to SUBR2; (d) during 
execution ol SUBR2; (e) just after return from SUBR2; (f) just after 
return from SUBR1. 

As shown in Figure 3(b), local variables can also be 
pushed onto the stack during a subroutine's execution and 
accessed by offset's from FP. If a second (nested) subroutine is 
called, parameters are again pushed onto the stack and a new 
stack frame is created, as shown in Figure 3<c,d), As each 
subroutine returns, il "cleans up" the stack by 

( 1) Removing its local data by setting SP equal lo FP. 

(2) Restoring the old value of FP by popping it from the 
slack. 

(3) Removing the inpul parameters from Ihe stack and jump- 
ing I Ihe return address, leaving only the output paramet- 
ers on Ihe stack. 
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TABLE 9 DIVIDE routine that passes parameters on a stack 

* The offsets below define positions of parameters 

* and local variables In the stack relative to a 

* frame pointer (register X) . 



Old value of frame pointer. 
Return address. 
1-byte divisor (input) . 
2-byte dividend (Input) . 
1-byte remainder (output) . 
1-byte quotient (output) . 

Push old frame pntr onto stack. 
Copy SP to X for new frame pntr. 
Push initial count. 

Put dividend In A,B. 

Will quotient fit in 1 byte? 
Branch if it will. 
Else report overflow to opsys. 
Left shift A,B with LSB:-0. 
A carry here from MSB means 

high DVND definitely > DVSR. 
Compare high DVND with DVSR. 
Quotient bit - if lower. 
Else set quotient bit to 1. 
And update high DVND. 
Decrement iteration count. 
Continue until done. 
Store remainder. 
Store quotient. 
Remove local variables. 
Restore frame pointer. 
Get return address, save In Y. 
Remove Input paras (SP :» SP+3) . 
Return to addr contained In Y. 



P D1V 0; PMOOQ :- P MOD 0; 
1-byte variables In memory. 
Make room for output pares. 
Push low-order dividend. 

Push high-order dividend - C 

Push divisor. 

Do the division. 

Pop remainder and store. 



CUT 


EQU 


-1 


OlDFP 


EQU 





RETADR 


EQU 


2 


DVSR 


EQU 


4 


DVND 


EQU 


5 


HEM 


EQU 


7 


0U0T 


EQU 


e 


DIVIDE 


PSHS 


X 




TFR 


s,x 




EJM 


18 




PSHS 


A 




LDA 


DVNCX 




LOB 


DVND+ 1 , X 




CHPA 


DVSR, X 




BLO 


DIVLUP 




SHI 




DIVLUP 


ASLB 

ROLA 






ecs 


QUOT1 




CMPA 


DVSR, X 




BLO 


QUOTOK 


QUOT) 


INCB 






SUBA 


DVSR.X 


gOOTOK 


DEC 


CNT.X 




8GT 


DIVLUP 




STA 


REM.X 




STB 


QUOT,X 




TFR 


X,S 




PULS 


X 




puts 


Y 




LEAS 


J.S 




JMP 


,V 


TABLE 


10 Program that 


* 


Covpute PDIVQ :- 


* 


where all are 


DIVPO 


LEAS 


1-2, S 




LDA 


P 




PSHS 


A 




CLR 


A 




PSHS 


A 




LDA 







PSHS 


A 




JSR 


DIVIDE 




PULS 


A 




STA 


PMODO 




PULS 


A 




STA 


PDIVQ 


P 


HMB 


I 





RMB 


1 


PDIVQ 


RNB 


1 


PMODO 


ana 


1 



Pop quotient and store. 



Storage for P, Q, PDIVQ, PMO0Q 
(all 1-byte variables) . 



The stack-oiiented subroutine calling convention is illus- 
trated by the DIVIDE subroutine in Table 9. Register X is used 
as the frame pointer. A program that calls DIVIDE is shown in 
Table 10. The state of the stack before the DIVIDE subroutine 
is called is shown in Figure 4(a). The calling program reserves 
two bytes on the stack for REM and QUOT and then pushes DVND 
and DVSR (Figure 4(b)) and calls DIVIDE. Then DIVIDE pushes 
the old value of the frame pointer and cm onto the stack as 
shown in Figure 4(c). Upon return, the stack is cleaned up. 
leaving only the output parameters REM and QUOT as shown in 
Figure 4(d). 

You may have noticed that the use of X as a frame 
pointer in Table 9 is somewhat superfluous since SP doesn't 
change throughout the subroutine's execution: we could have 
used SP instead of X by adding I to all the offsets. However, in 
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a more general subroutine, intermediate results of expression 
evaluations and other computations might be temporarily 
pushed onto and popped from the stack, so that parameter 
offsets from SP would be continually changing. In this case. 
the fixed frame pointer (X) is much easier to use than SP. 



i 
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Old 



Return 
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n 
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FIGURE 4 Stack contents during DIVFQ program: (a) at start; 
(b)just before calling DIVIDE; (c) after first four Instructions of 
DIVIDE; (d) on return. 

The DIVIDE subroutines in Tables 7 and 9 both access 
parameters in a "parameter area." using based addressing with 
offsets from X. The major difference is that the parameter area 
for Table 7 is allocated statically when the program is assem- 
bled, while the parameter area for Table 9 is created dynami- 
cally on the slack each time the subroutine is called. With 
static parameter areas we need one for each subroutine; with a 
stack we need only enough storage for the maximum number 
of parameters that are "active" when subroutines are nested. 
In a program with many subroutines the stack convention 
could yield significant memory savings. 

Procedures and functions in Pascal pass parameters using 
a stack-oriented convention similar to the one described 
above. Local variables are also stored on the stack. This ex- 
plains why the values of local variables are not preserved be- 
tween successive invocations of the same procedure — the 
stack pointer may start at a different position on each invoca- 
tion, so that the variables could actually be stored in different 
memory locations on different invocations. 



ANOTHER EXAMPLE: QUEUE SUBROUTINES 

To conclude this part, we give a set of 6809 subroutines 
that manipulate queues. These subroutines use a parameter 
area called a "queue descriptor table." and their documenta- 
tion includes "prologues" that explain how the subroutines 
work. In keeping with the philosophy that programs should be 
self-documenting, we leave you to read Table II. 

TABLE 11 Queue manipulation subroutines for the 6809. 

* QUEUE MODULE 

* 

* This module has three subroutines for manipulating 

* queues of B-blt bytes. A queue Is defined by a queue 

* descriptor table and a storage block as shown below, 

* 

* QUEUE STORACE BLOCK 



* QDTBL I QHEAD (word) 



QTAIL (word) 



-I I 

I I 

-I I 



(byte) I 



I QSTRT (word) 

I QEND (word) I 



I 
(byte) I 
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* Offsets In descriptor table: 

• 

QHEAD EOU 

QTAIL BOU 2 

QSTRT BOU 4 

QEND EOU 6 



In this table, the flrat two words are constants. 
Initialized at load time, that give the starting and 
ending addresses of the block of storage (buffer) 
reserved for the queue Itself. The third and fourth 
words are reserved to atore the queue head and tail 
(which are absolute memory addresses) , and are 
manipulated by the subroutines. 

If a program defines several queues, it allocates a 
sepsrate queue descriptor table and storage block for 
each one. For example, the statements below define 
s 5-byte queue Ql and a 100-byte queue 02: 

Q1BLK RMB 5 Storage block for Ql. 

Q1END EOU *-l Last location In Ql storage block. 

01DT RMB 4 Ql descriptor table: QHeAD, QTAIL. 

FEB QIBLK.QICND QSTRT, QEM3. 

Q2BLK RMS 100 Storage block for 02. 

Q2EWJ SOU *-l Last location in 02 storsge block. 

Q2DT RMB 4 02 descriptor table: QHEAD, QTAIL. 

FOB Q2BLK,Q2END QSTRT, QEMD. 

Subroutines are provided to initialize a queue (QINIT) , 
enqueue a byte (QEW) , and dequeue a byte (QDEQ) . 
Each subroutine oust be passed the address of the 
descriptor tsble for the queue to be manipulated. 



SUBROUTINE QINIT — Initialize a queue to be 



INPUTS 
IQDTBL 



'ty. 



The address of the queue descriptor tsble 
for the queue to be initialized, 
passed In register X. 
OUTPUTS, GLOBAL DATA, LOCAL DATA — None 
FUNCTIONS 

(1) initialize the queue to empty by setting QHEAD 
and QTAIL in QOTBL equal to the flrat address 
In the queue buffer. 
REGISTERS AFFECTED — CC 
TVPICAL CALLING SEQUENCE 
LDX tQIDT 
JSR QINIT 



QINIT 



PSHS 
LDY 
STY 
STY 

PULS 
RTS 



Y 

QSTRT, X 
QHEAD, X 
QTAIL, X 
Y 



Save Y so not affected. 

Put buffer starting addr into 

Store into QHEAD and QTAIL. 

Restore Y. 
Done, return. 



SUBROUTINE QEW — Enqueue one byte into a queue. 



INPUTS 
IQDTBL 



QDATA 

outputs 

QFULL 



The addreas of the queue descriptor table 
for the queue to be initialized, 
passed in register X. 
The byte to be enqueued, passed In reg A. 



1 if the queue is already full, 
passed In condition bit Z. 
LOCAL DATA — None. 



else 0; 



GUBAL DATA, 
FUNCTIONS 

(1) If the queue described by QDTBL is full, 
set QFULL to 1 . 

(2) If the queue described by QDTBL Is not full, 
enqueue QDATA and set QFULL to 0. 

REGISTERS AFFECTED — CC 
TYPICAL CALLING SEQUENCE 

LDX K1DT Enqueue byte ABYTE. 

LDA ABYTE 

JSR OEM) 

BEQ OVFL Branch If queue ia full. 



QEW PSHS Y Save Y so not affected. 

LDY QTAIL, X Get queue tall. 

LEAY 1,Y Bump to next free location. 

CMPY QEND.X Wrap-around? 

BLS QEND1 

tOY QSTRT, X Reinitialize on wrap-around. 

QENQ1 CMPY QHEAD, X Queue already full? 

BEQ QENQ2 Return with 2-1 if full. 

STA [QTAIL, X) Else store QDATA at old tall. 

STY QTAIL, X Update tall. 

ANDCC l$FB Set 2:-0 since not full. 

QEM32 PULS Y Restore Y. 

RTS Return. 

SUBROUTINE QDEQ — Dequeue one byte from a queue. 



INPUTS 
•QDTBL 



OUTPUTS 
Q EMPTY 



The address of the queue descriptor table 
for the queue to be manipulated, 
passed in register X. 



I if the queue Is empty, else 0; 
passed in condition bit Z. 
The byte dequeued, passed In register A. 
LOCAL DATA — None. 



QDEQ 


PSHS 


Y 




LDY 


QHEAD, X 




CMPY 


QTAIL, X 




S£Q 


QDEQ2 




IDA 


,Y+ 




CMPY 


QEND.X 




BLS 


QDEQ1 




LDY 


QSTRT, X 


0DGQ1 


STY 


QHEAD, X 




ANDCC 


•SFB 


0DEQ2 


PULS 
RTS 


Y 



'66' Micro Journal 



QDATA — 
GLOBAL DATA, 
FUNCTIONS 

(1) If the queue described by QDTBL is empty, 
set QEMPTY to 1. 

(2) If the queue described by QDTBL is not empty 
dequeue QDATA and aet QEMPTY to 0. 

REGISTERS AFFECTED — A, CC 
TYPICAL CALLING SEQUENCE 

LDX tQIDT Dequeue a byte into ABYTE. 

JSR QDEQ 

BEO UNDFL Branch if queue la empty. 

STA ABYTE 



Save Y so not affected. 
Get queue head. 
Queue empty? 

Return with Z»» if empty. 
Read QDATA byte from queue and 
bump Y to next item in queue. 
Wrap-around? 

Reinitialize on wrap-around. 
Save new value of head. 
Set Z:«0 aince not empty. 
Reatore Y. 
Return. 



HEFERENCES 

A fascinating histoiy of subroutines and related concepts 
can be found in Knuth's Fundamental Algorithms [ Addison- 
Wesley. 1973 (second edition), pp. 225-227]. Instructions for 
calling subroutines were included in all of the early digital 
computers, although it was not until the 1960s that a pushdown 
stack was used to store return addresses (in the B 5000 
[Lonergan and King, "Design of the B 5000 system." Datama- 
tion, Vol. 5. No. 7, May 1961. pp. 2&-32: also in Bell and 
Newell's Computer Structures, McGraw-Hill, 1971]). 

The architecture of the B 5000 supported parameter pas- 
sing on a slack; Algol and other related high-level languages 
have popularized the use of the slack. More recently, special 
instructions have been provided in new computer architectures 
to facilitate parameter passing on a stack (RET n in the 8086 
and LINK and UNLK in the 68000). 

The correspondence between parameter-passing conven- 
tions and run-time storage allocation and operations in high- 
level languages is explained in Compiler Construction for Digi- 
tal Computers by David Gries [Wiley, 1971]. 

In the third and final pan of this series, we'll introduce 
the advanced concepts of recursion and coroutines, giving 
examples in both Pascal and assembly language. 
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UNIVERSAL STATIC MEMORY 

• 32K bytes-ROM, RAM, EPROM or a combination 

• SS-50 A&C compatible with 16 and 20 bit address decoding 

• Compatible with all SWTPC 6800 and 6809 computers 

• 2.0 MHz -5.0 Volts only 



This is the most versatile memory card you can 
buy. Our S-32 may be populated with up to 32K 
of static RAM, EPROM, or ROM, or any 4K 
block combination of these that you may desire. 
Any 5-volt 2716 pinout compatible memory 
may be used in this card. Any 4K block of 
memory may be jumper block programmed for 
RAM or ROM use. This feature makes this the 
ideal memory for those process control appli- 
cations that require a mixture of ROM and RAM 



memory. The board is fully compatible with all 
SWTPC 6800 and 6809 computers. 

The power requirement for the board is only 
1.75 amps at 5.0 volts with a full 32K of RAM 
installed. 

S 32 Circuit card only $ 99.50 

S3216 with 16K of RAM $295.00 ea. 

S3232 with 32K of RAM $495.00 ea. 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 {512> 344-0241 



WE HAVE A 6809 FOR YOU 



POWER SUPPLY 

Modular plug-in construction with computer grade 
filtersand a 25 AMP rectifier bridge. Blower 
fan is standard equipment. All con- 
nections to the power line 
are beneath the 
safety shield. 



INTERFACE 



Convenient serial or parallel I/O cards have DB 25 
connectors mounted directly on the circuit 
^ board. Up to 16 interface devices may 

be installed on the address decoded 
I/O bus. Programming strips are 
provided for input and out- 
put baud rate selection 
on each port. All 
outputs are 
fully buf- 
fered. 




CABINET 



Rugged 1/8 inch alloy aluminum 
base plate combined with a solid 1/8 
inch alloy aluminum cover for unsurpassed 
protection. All interior metal is conversion 
coaled. The cover is finished with a super tough tex- 
tured epoxy. 



PROCESSOR 

The world's most powerful 

eight-bit processor, the Motorola 

MC6809. plus 2K byte monitor ROM 

that is 2716 EPROM compatible and full 

buffering on all output lines. Built-in multiuser capability, just add I/O cards to operate a multi-terminal system. 

MEMORY— You can purchase the computer with either 8K bytes of RAM memory (expandable to 56K), or with the 
"S" series 64K bytes ol RAM memory expandable to 766 K. 

PERIPHERALS— The wide range of peripheral hardware that is supported by the 6809 includes: dot matrix printers (both 
80 and 132 column). IBM Electronic 50 typewriter, daisy wheel printers. 5-inch floppy disk system, 8-inch floppy disk 
systemsand a 16 megabyte hard disk. 

SOFTWARE— The amount of software support available for the 6809 is incredible when you consider that it was first 
introduced in June. 1979. In addition to the FLEX9 operating system, we have a Text Editor. Mnemonic Assembler. Debug. 
Sort Merge. BASIC, Extended BASIC. Multiuser BASIC, FORTRAN. PASCAL and PILOT. 

69/K Computer Kit with 8K bytes of memory $ 575.00 

69/ A Assembled Computer with 8K bytes of memory $ 695.00 

09/ Assembled Computer "S" series with 64K bytes of memory $1 ,595.00 
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BIT Bucket 



DON, JUST WANT TO ADVISE YOU THAT I 
RECEIVED A NEW VEKSION OF 'ADVENTURE' 
TODAY THAT WORKS WITH FLEX 9. (6809 FLX 
8" DISK). AS I MENTIONED IN MY PEVIOUS 
CARD, THE EARLIER VERSON TRIED TO LOAD AT 
$8300 ABOVE $7FFF. THfc FIX HE USES 
INCLUDES ADVENTURE. SYS WHICH HAS A 
COMPANION LOADER PROGRAM WHICH IS HARDWARE 
INDEPENDENT REQUIRING ONLY MEMORY FROM 
0-$7FFF AND 5COOO TO $DFFF (6809). IT IS 
WORKING FINE AND I AM SATISFIED THAT THEIK 
INTENT IS TO HAVE SATISFIED CUSTOMERS! HE 
ALSO OFFERED PERSONAL ASSISTANCE bY PdONt 
OR LETTER IN CASE OF FURTHER DIFFICULTY. 
THANKS FOR YOUR INTEREST AND THE SERVICE 
YOU AND OUR MAGAZINE PROVIDES! 
JOHN NIERSTE, 4205 W FARRAND, CLIO, MI 
48420. 
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Press Release 

GlhlJC iKc. anoouncaa i-beir r,*v 44k BVTr: QMS STATIC Um* 
OQhtj with battery ucl-np for the SS30/C t^m. Thii board la 
fully coepatlbla with any at the fcBOO/tt»Oe DMA technique*. 
Ivy ara fljinntrfd lor JVMz operation with n« vett aiate* or 
Clock aLrntchifK required. Vitrei. low povar CMOS AA« rM)uiru 
Icti than t A*f <S40 KA.) a t ttv for a fully populated 64K BVTT 
board. It *» iPOn-vnlet lie uaifw an on-tao*rd nicKal-rada>iuBi 
battaty. The board tiUln* d«t* even wit* *yategi howcr re- 
eoved. WJ th the Utlicy fkllr charged, th* COrittni* Of the 
■■ ry laaatlna Intact for a •lnljau* ot 21 oiyi. 




*** CIMI* ben ariT STATIC HAH KJAWi la ideelly -.uited fa 

• • •** v*i*vt.y of »pf>i Jr*i lona. TTie Mttrry back-up (*>tu>i 
ta uaalul vhtrt dele loaa dui to pernor failure cannot be 
tolaraied. ot n a mpH c — nt far dieh Or t*P* atoraga whare 
condition* aurh lb onvlronaent prohibit their uee. tiK«th* 
ntin board can b* hardware vrln Protected by ■ witch 
located at (ha top Ot iht board, It ran aloe be uaed to nuUU 
»aO"C or AON nnrtrr. TMa la eapectatly uaaful during ftreware 
develop***, l wham frequent nftwir* chanqee aiUVt b* mad*. 

Hhen> the board Ja uaed in conjunction with a device avch 
aa the ClrtU mJHSIKC CTClt OCTtCTO* *OAJ» . critical data rtn be 

• to red and a? a vet* int"v*ity maintained during aither hpklmi 
or unexpected power guUiei- 

The CImJX (-« BYTE 5TAT1C rlCMOAY is available rroa> otocA 
and is priceel al flQt«.04 and a *b* vera ion, aocAeiad for *i« 
it HM, 3fc 



luciddrd 



ayrwjuffl licbce fcuct AMCiMacwr 



UClOftTA has rerejntly aade tuo (B«yirtbrtt changes to Ita 
software Licence policy. the cho/unta have been introduced, in 
consideration of tm» re«julr»-a-o ta ot cw use». to anooariujo the 
MM of P&AAl for Writing application pufcafSts and lapiaawnt-inf; 
Bund alone sydteaati, and in necogja tlon of Cite laproctio»oility 
oi" enforeiivs QoaM>li«jxe with an inflexible licera policy. 

1 Registered cMrwrs «rw have developed application Boftaare 
usina UKUwta Pascsl and wish to supply tt to uurd p*rt}«9, 
nay icKluOc tf» LUOMTA run-Cltn dyate»> with their 
application softMBTv, provlooO that <*• rsllowina conditlona 
ajv» »t: 

1) The LOaPAT* copyright Una. prim*0 »i rtaVtlm 

inltlAliaflttorx. In not i 



ll) The UCTUaTA run-tine »yat«a> lb only nuppUed bourvj 
vltii the jpplioatlon pneT/en aa • ccnaand fil** 1.*. it le 
not uaaola b y th e third party for any other phrprja» or 
piT«reai (The ttST»ST utility pay be Inclwded *a la L 

11 The price of U» UKTOaTA RCH paci<*ff h*» boen irteremaeo to 
iAeljoe an OEM llccrxe fee. AeslaXAred owen of thLp product 
are free to include the run-Uan eDOvien provided, In the 
fLzmaarv of their applleait.on ayatean, for aala to third 
partes. 

Other then as stated above, resale or LUCIMTA evfuau*j produote 
reaalA fjovomea by deaJeranlp or third party licence) ajyajdOdnu. 
Uhau thcr I aed copying and resale of eopyrlfht eoftws/* produeee le 
ccnoltered to be aliapla theft. 

tldWTA LTD, 
r,0. Scot »» 

□vcJUttK 
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W>« that in* art mt irl-wulLaa* I I'Nnnil ll'raaabla en Mr 

>)w Maaariea) baa i»n»ni into i.iuor. *<A th* «inii< vei««bi 
»r» raridlw Ifirtiithi^ In r*»arlt* "*4 •Urf^in* la pltrr. th* 
!■■• fM r a panwanlavil ana arnrta<airal i>»ai at ■■••ririliti lha 
>!«•*• nn itandard 4.PiJfX *«« itnUHt '•»■ • ifln>ff and atftaaMt 
■ t t r • p r avid* • aainod" li."« t»f 'miigtiini ttiiiiint 

. - virifilxt t*ea« Inatraaent »li »n* 3)4? rninl]k). ETironS 
> aadirtad f.wlf* «r>.P baard IB-JO WA* *!€.« >» im9 an 
Ml Lnaelr k.wltth. 



rn*ha* *1prtr-pLui tr «eaaeit*r c.r '»«• e'e nidi in 1 u's< 

aattnt p.r.D.r tnaala t.ii'H I labal Tr,lh ,'1.1; U|KI> •ivnllii.t 

ilh* uPfir left rorrvar of th* »e*-a r-earf1> *.»»»t AVil* ■TuflfSI 

c»n tr.a 1 *r «■ C? r ■* • t • • e»«o iar alien Trt «nirK iiiw 1 1 n* i 

e-ul land nataaen IC* >in i» ahd raatetar i7 

Ctlt |anr.i b*t«*f . IC3 »lh a ana fta rtn ta 

latch xlri ICI Pin f in nr*n-*r>4 or raai4t«r k7 



(t**pallan r.r in* *raaraa ll^lina fad- ppmvIm* !!•■ <im( 
Pfaaati irroh uliliU runrtlan*. 1nrl<*d«nal 

I. frepraa THkJblA I F'AiPrt tr.| HAM kW irrf rial* 

>. Miitr M TMBjsir rrann fr» »»■ «a^f-r# dala 
), rirltw TH»?Tla/IHt25t7 dale aaaiih^i MAA dale 
1+ kajid rniL?^ta.V1nit^^3.? data into Ian mure* 

Cach rr Iha ulllitw funeiL an* naaiala ttft ana tea UAA d-t* al 
larai-lena rana.na rr.ia leea*- *afti tVti fiy th* ln«?il * arxi ptan 
laratlvr>*> 10000 tJOrrr taKt rnr Iha mB?!,A?. II la not n*rt»nr* In 
■ •rfPiPi nptrilltnk an tha antlr* f\ «f aa a*n immhi Itw <>elearf.ad 
tfftOn aa. »■ partialis raad » ■iritlaa b«i a*vrlf«t*.4 i«tlo.i.f 
atartlna ind and in* adrira**a« Ifi rf)i«i»nri*a 10 '*•* "in'm *»oa»itna 
• aaaaaa*. Far •■**■!•■ • mnili I rann lnrattnn aa<* ha eiaataaaad ha 
ant** In* xlafitivaJ atari' «r*d aeMr«*»*a .llMr, tha fiiKp nf thr 

■•iiciia rrbnH iPk ir Ml. 
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Iha ^0 a»«'« ■ trann r.ia«rt*(lrii nil pa i|im> I* 
Iha mi*t rn»tina-* initial rwm «il<-) a t*,*ea *p1..p ta »«Va 'nt . 
d*r*uli 1.5 r*r.». «<iti >¥%>•*> CataMea «•!»•■ '-1 * 174-0 ana iJ*B0 
»i« *- uitad far 1 Ahi . ml 7 Mtia, imUio r*s*er ttkalv>> 

NCARiap anaannicia and I **KIpi« ara w»»rt lhrnn*hnnl th.a 
■ >tnhl< rarf* lia.tlna tn pAnblt pp-a**rahlH an atu pi iha AU XI. 
raalla a. chin «. nf th* aatae Aeo* .-ei.lar* rrfi,.r-a tha air* ar* 

rnt>|p|||« •! lh* rnd*> hut. aakw ninvirtltn ta lltl i«n B*ttlfnl% . 

IPia utlllla ifM'iP't r«fla aa* p« il ion ■•■ p*rrii*p4 ar« a 

i«'« pian*i chtafi*ip> »*0* nrKlAi viih rr*a«enl mi* of tr>n»rani 
««•!■■ aanttaa lAOKatai reutt«ea *ar the Toil alat*aani a at th* 
haaivicitna nf in* tibtlna. ail ar in* twiur r««tli»t leafaat ■<«»■ 
latrm r«lrn r*n »a aaallx rap|iia4t nav* Cn«hlprri>H< with atailar 

r.«aart in th* athnr ftinnif aientta*<1 Hi »t"iH c» t b>i<l H..ab>i« . . . • tr . 

ttreicrkaed AAK •llw-alan. al tl«»» la Mkllv >*>Mti.|*IM far 
i.iutl -ith Nan at t*M4 ir »C«0ol •lailarlH* the ar l«j* I trrtflM 
wtlllta areerwa ItaalF a-- *>a fa-aa^aahlad 1m retide ■< arm 
tnnMnlPiii addvaaa ( hawa Mam It Into rrprilH At ll'OOa In a* 

*««!■■ , »af ararvra t#la» Htark '% nXrlt ■<■ Iha J/PJ I UlchiuiJ 
•iiiiiki ffjp lftfaraati*A en ae^irema tha AP>.R ta hah«i« rt.l#l V7S3 
coaPBtmia IfROPIa ■ 
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WB8TCHB8TBR Appltad Bu*in*aa B v m t *■ m m 

P.O. BOX 187 

BRIARCLIFF MANORi N.T. 10910 

DATA MAMAOEHEMT STBTEM 
PRODUCT AmTOtflCEMEIfT 

Th* WnrcHitltr Applied fiuiiAtu Arit*Ai Dat* H*n*g*«v»nt SVit*** 1* a 
coatPUt* pachiga wnicli *llo w * fhu u**r ro duflna, upmti and parform 
a canity «# data minifwl at ion i un/i) Mirirchlcil or ••qu«ntl*L data 
• tructuraa. Tha ayafa* anaelaa »ha uaar to cuitoat daaign ncord and 
print fataiata, adtf. cr.t*B* and dalata Oittkni «*t* and aalacl. aarl, 
croii.rtfaf tnc« and a,ln f o» dupUy 'l)a d*t* an ihi tart* in*}, n 
ll 4n aarratnafy powarful «y*t««a d«ri v *d froat a nunbir of coaaiKul 
vaAdpr oMfrmfl, C«p4eU o» «i: and -alana ua*0* 'Of * Mid* v*ri«ly of 
tidpfia *Ad «u*ifiaa* Applications. 

Typical vi amplaa of vif ara ac'iadvlavt cuataaiar data, ch ck boo Pi a, 
addrtaia*. Invantary. ritorti ftttnlian, m*rk*t trandat watling ]i*r* 
and moat athar application raqutrinp tha atructuring of datai Ttia 
DHB ay at am. mt**n propariy appliadi can dl *pl«c* ifia naad far Many 
apaoaJltad pragrama and* thwa. nduci la*g lira loflwart coata. 

Tmo DKB ayatama ara avail*bl»> DHB1 i> an antry laval ayatan «.h|c#i 
aupparti fila aif«* up to 32K and DHS3/VK la * full acala buainaa* 
arianlad ayafam which permit fil* auaa up la 10001. Tha haale 
fv net tana of both ayatama ara identical. Both ONB1 and DK93/VM 
ayaterav canant of th* falloMing progremat 
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Th* UPDATE D faQr a<n la a facility tntbhng tha uaer to fiviim, 
input > ad d , cning* and da late dat aba** Information. Thti* editing 
function* tri *« iculid via tM trite*) terminal on an interactive 
tg a sis. Single chirtcttt co mm in di facilitate a ■ ecu t ion of desired 
update function! **ith nmlmil effort, 

The GENER program it the rot! Po-i' of tha DMS *y*t*m. That orogram 
ace op l* Cngliah'llke milrucHani from ttie trrmlnil and p roduca* 
rtpon*! diatil*ya on tm t «rnin a I itrttn or generate* new dalabeae* 
par uaer < a mm and. Thr GEN ER prngram may be applied tn ■ * I * ct I on , 
idiQui'y . analy t it «nd report application! al im mating tn* need for 
• ft'Clflt program*. The command ■ may bo atored in a I lit, reducing 
the • * a cut ion of camp la x function* to I he on try of two oortfi 1 

GEHEfl function* available Include match and" rang* select ion of 
input record* on mull ipl* field* , titration of oPtcIf 1*3 fit I da, 
lookup of data on other dateoeaaa via mult id la hoy* ( w itnout Dt *- 
defining rtcor d tnderat i. array ginintian and tunin*tion, sort by 
mull ip lo field* and formatting of Output on the term in a I. o* inter 
or dl«k< OEHER command filet may *el up u*mg ivmbollc parameter*, 
for which the uter i* prompted at execution time, enabling inquiry 
appltc at ton* , OEHER d l»k output* may b* reread a* Input io that 
Catch-, ik* operation* may tie run for comploi orocosving requirement*. 

The FORMAT Program enable* the uter to cuiton design output print 
formi uving databaa* information. Th* prOflram employ* a user aupplied 
control file containing t iTIaa , tea I * graphic* end/Or field name* 
which, in prtnt forei , revembl e* t fie desired out out . This file i » 
used a* a 'mask* to format the database field* specified. Field and 
milk data may appear anywhere on the print • $ Page, and th* mask may 
be of any sit* enabling u*e of thi PORMAT program for mailing label*. 
contract*, bill*. Ietter* ( preprinted form* and other applications. 

Included w.|h the t>MS «y*tem it an OUTPUT program. This program 
an able* the user to direct output from other program* to th* printer, 
terminal screen or to disk. The program also support* ttia variable 
format capabilities of the Centronics 777 dot matrix printer. 

At the heart of the OMB af«tem 11 the resident O^S "nucleus* 
modulsi Tina progrsm contains Over 200 arithmetic, data manipulation, 
dish, printer and terminal I/O fund ions • many of which emu la t » 

■ netructions found tn eommirctal marl-computer ■ • These function* 
af for d maximum flexibility and standardliation> and substantially 
raduce tha *ne of program* running under DM6. Tni* reeult* In 
an incr *«** of memory space available for u*er data and virtually 
bug-fro* program*. 

DMS2/VH employ* virtual msmory lrchi>i4uti to inereaee the effective 
memory available for u**r data. This methodology utilne* an ant era 
disk drive a* a direct icctn "paging device* to i«ip in and out 
faction* of msmory a* they are required. Th* reeult of thi* is the 
aMlity to direct acceaa file* jn escett of I megabyte. The Feature 

■ a invoked only aa needed *0 that normal operation* using email file* 
may utiliie both dlik drive*. A VMOEN program Is Includad with the 
DMSZ/Vm «y»t*m and l* used to format the paging oiak* 

Th* DmS svstama are fully comp atlble with our eccounting system and 
Pihar database oriented softwarei allowing speciallied accounting 
and inventory reports and data manipulation per user requirement*. 

The CNS1 system sells for eTSO.OO and tha DH42/VH «y*t»m for 1450.00. 
Both *)*tem* require * lie en** affreemen t snd form* are aval labia from 
KSBTCHB9TER Appliad Bu«in*s* Bystema. Th* 77 paga user guida la also 
available for • 10.0C . and li deductible from system purcria** . 

J. JLOLlDEWtLL 
QlMIX UOO/Bf 

■WffiT 



Mr. Den WllLlau 
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( «B pLoas*d to amounot the opening of ay business for 
flftlaa and Support of SS-50 Bui produced and coo, outer aynttaa. I 
will tie available to help you In any way I can. bo contact ae 
about your requirement* or any quoatione you aay have. I can 
«aet your neada «lth the coapleta lino of BIMlX products ae *»«ll 
aa for prlntora and 5 Inoh disc drives, call or write to aa at 
the address below. 

J. J. GUdcwcH, 3623 Charlena Dr., Dayton, OH bWJZ 
// John Glide-el L 



■Swan arriving in Olcaga after a X9 hour flight f r ow avat'olla. 
the last tM*o t waniee *o do --• to to • ofl? lieing held ai •>■ 
Oon* a residence* 

TMa party .u ioMM with all iwlfft and MwUartull pvapi*. 
■rilch brought w* clavwr to In* SSttO Sua *c«n«i. fhi» ptrlv — ■ t»a 
cotint teqather o* M«tlor<*l aritf Iniarn atiotal <t*,lw*. eanufac tui era. 
ifiy inw * an* tn* r<M . 

Monday tn« atn e* »»r trw> hCC one*) apwrtad *«*■ do™»- lianl si tor ■ 
tree the bie*«*t. ISn, eowe to nuro mfKlu^i ahmieo IkIIp *eree. 

etnl« had * baath at wnicn triey had ft v« aif*---«.,l Min^atn. On ana 
h«y T«lb«it eewynatr a t«4 tgrth on tn* 312.3L2 cv*phj r a eCr-een. xm Ka«i|* 
pr MtmMr* Kw Ot* rurw*in« on- 3 terminal*. t»i« v* -Mel. mm* in colour, 
lw Cpotaln tiad > wln4 tlcxliv d*w orVQt a> running In colour-. 



I '.lilt likan u*|n>> wwl tC O* arrS Ml(M h» • Pascal a) ma rumln|. 
o».« «))*•■ *.««• T»n»".. Tacn«ioi<*8iaio had UCaS ffeacal, 

Manoawang u-ounO thai rteCoralca na)l KMio Btia«. ■■■ *ncpaing a** 
tneir latest rw» eoc cdidut coaewtw wMr..h, ■■*■ ralhar fernftlKf 
r —nm a aleo h*d t^alr rurw »nl pr*oe ■••or «itfn wnl«h t\+t) ■ aJK>« 
ana a LW3S 

neanwhlte &*■-■ at thai omit bootn, ill chare Dan and So* FMIMpp aart 

■aSaaSpHM rating •CHHJ nf ywdlH. t •*- tfMJl r na*. W« ilaa ii^(-oH»r which 

run* 3- or ■- di*a trim, ant hh Had • good lev* at their new M# Blade 
ftjtn | a p ery ca^S -Itt* battery but up. It u«h ana CF*wj aocna. chips, 
n Slnchoster 9.3 rS>Vloo av-ive ■«! running on tne Slnir avetee. 

Tgw CroeleT of Prgore— H tnlarnillontl a*vg ee lesssm* on how 
ta us* the FII tent miiDT. iThie resort hi ■rittsn ufing Pill. 
Halnrjch lecher a* Host Djarawhv arwl HILIi VoManwaflOwv of aaei t ■ er I anal 
cewsay-ew note* on the dl4«sra*tt Pascal av*twse aval laaie *er the 
aim ■ **G* fvtttiHi. 7 dl'ferajnt Pascals -we available* uCBD f-ae 
Tallgreeei mere arei tsjC'eiDaiegaeflrit i Lucldatai Pennon nicrcwvstea** Forth 
raraiont and *l Jest flew m ir H »a*a ffketla lo **.o- far the first ties 
Ins Dynaeaft die* welon. 

Aon endereon ifisb user nmm writerl. gnaaan Morriasev *n« tendv L«wt* 
*<■(■ Ann Arbor vl*lt*d th* »Ih)( eucrth. mob Sundv ul Sohe*. fw *a«w 
Tel, dawonatratwd Htr I oV "eh. > «rn eroK-eaains adlter. 
Jar.V :opp*l *r<m AAA CT,t c .o« Cowutr Caa.tar ila-aowd FUa r>ovr s l | 
'achag*. 

Don and JDvca hi 1 1 I ■•« eaoe their presaance pmdon *or ooat o* the ii>o.. 
Charlia Hllllaoa . aneth or eeeOer a* the iwllf, ■>■• l«ft at tha 
*»ctel to eaal with iNeorianl vuiiinni Mllfi cencermnfl aa nit'D 
Journal , 

1 M-BBit * »hole mgtit Uetening to Les fvioaon crecMng Jores and 
■Mapping il(ri»i with ar* dad, Parla Cflcklno*. and »l:M'd Don. 
i-a* So I o*oo ataviM tha eicra ineuatry with til* wttci. in fepwler 
ClKtrentca afrout tha Sltair. lr.a SCS. ceswte m. alee hi a arathchllii 
and -a a m aw arter Me. 

•VTI'e was rWHsntN at HCC *y sawlconduc tor eeeciaiiti** artich 
displayed the Ui7«. a re- Her d •voceootng teroinai. see. tano end 
atintVB ^mr W M I «4J t n*r* a*or« |rt* otnap- PtXK) 4 OCXrf *»nibltora . 

th* l«et hCC n*d .r. itlan^anc. <H o«r ?3,000. >«l Including 
a.hihitara. 

JSC.y £otk|nflt 
Paria Radio and Elec Iron 1c a 
P.O. atoui 3oW. Oarlinghur at XOIO 
•ydney, Mfiat. auilrthl 
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KhXlCufilO.^ 



1AO In "*O(Vl«06] !«?!»? 



AprlJ 28, 19»l 

Editor, '6M Micro Journal 

2011 llg.ll Rd. 

P. 0. Boi 849 

Hlxson, Tennektec J7J4J 

Qeor Sirs: 

I h.vo interfaced an tPSCH MX. 80 printer to a Skip S09 s,3t» 
using the HP-IB parallel port. Since this is a popular printer. I 
offer the following set up for rour readers. 

MX-SO parallel 



HP-ID connector 



14 - 

15 ■ 
16 
IT - 
IS 
19 
20 
21 
22 
2J 



- 9 

- 1 
10 



24, 2S, 2<>, 



1 — t »- - - - 16. 19, 20, 21, 23, 2J. 

I — > ------ 2?, ID, 36 

connect 14 to 2$ on the MX. 60 side 

On the MX. 80 side, data lines are 2 thru 9. Line 1 is the strobe input 
which Is effectively generated by line 22 of the MP-10. Lino 14 on the 
MX- 80 Bust be tied high by line 3S on tho HX-SO or double spacing occur*. 
The other lines listed arc tied to signal ground. All other lines can 
be Ignored. 

In the MX-fiO are two sets of switches. lhey should be set as follows. 





s»; 


SKI 


Switch ■ 


ON 


OfF 


ON 


OFF 


■ 






1 




- J 
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b 






X 




S 






X 




4 
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X 




3 




X 
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X 




X 




1 


X 




X 





Sincerely /our*, 

Blair A. Rowley, Pn'.[i, . P.E.. C.C.B. 
frofosKor and Chairman 

iaa/m 



hr. Son uM11*»I 
AA Nil era J*>j'n«l 
Kit H#. in td 
t3Ut«O..ICQOS«ltfUZ4H} 



I n«« n»f* r a.aaclrd iuch ■ «• 

coaasntft and artltl* on th* 

!►* ribfll >An\ . tueVIIV 

harch article* 



uch ■ w.dr avdianc* lor a* mrignwnti gc«jKili»; Out trpo tho. 
On th* *pru and Hay ituii I brllava rawj Peopl* m.en'i Bit 

IIV)< watla La. laji t.l^i >'.lh hit fCCTII wi»"w |«, VrtiC* Jf* 

aa, i<w a»CM*w to*«d and lit* it |h* eno* I rap eon* if. or 
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t «*nt 14 »(Mrvtt »«•• el tn<r trill* tun nkH, In PrrtKuler •*** ihtrl't article. 
1 neve* intended la rrlllttle IK W iMlr •OflirJrf, But to ct*C*r« tft* In *llem*> 
live* (til «Mti haw* tedey •• lac it tr«ir«»l«« l •**>«*«* 1 at* concern**. 1 eteo 
never pretended to Pntml any mi eel hod lo caa>j r« prioe r,n(«ri (n could ft,*** 
bean *a» D/oorwt reallyl or hi hov feat • M*<Htc tootle* c*>> fr* eede to awn en • 
**W. *r 1nler**t *>■• 10 <c*vir* nil loltuar* eecieBai tvrino iDe.lftjf lUW"!" 
(in i ■ a?. iN aor« iMllKltnt 1*i« bettrr b*c*u*a In* ■«'■ mfir, r**«,'t** It dll 

W»* *n0 trurifO** the* * "hix«1i pUIK't of « tatlll) s*»ld *|r»t*a>| *nd 4*1 * «l| 
•on lnt.lti.ht Crt th* 'iliXvi lo*** * *ath . 



"I **»U*HI*n« ■*** »l**le 

eteen than It no I owe*! th 
<M»t» m o< mo TIC fail 
«l *iB/ tcav*r<n« tnteoor 



* tlMJj « Mt. (itLt. MS end l.Kt *I thta tide o< lie 
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IndtCJte* 5U tytea Cenoue>>> kTMfl 1 V\en \rj P3P.CH0. II will load the 
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Clttll MQ9 CPU. Do you run one of thoeaT If Jo. b*u do yow Ilea U7 

Soaoa trior* la a 6tII(I) ueere iroup here th III! B»7 *ree. 1 )uat found the* 
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HELP 



DOES ANYONE HAVE THE CAPABILITY OF 
TRANSFERRING TAPE UATA TO SlvTPC'S UMF-2 
UlSKtTTtS? TAPES ARE 9 1KACKS.1600 
bPI, UNLABELED WITH BLOCKING FACTORS 0* 1 X 
186 AND ] X 286. CALL ME COLLECT AT 
214-276-6196 IF YOU CAN TRANSFER THE DATA 
OR KNOW ANYONE rthO CAN. LAkkY WOLFE, 519 
STATE ST.CARLANO.IX 75040 

CLASSIFIED 

FOR SALE.SWPTC 6800 COMPUTER 28K ^k40 
PUINTER-7MP bOARDS-CT 64 TERM- SANYO 
&ON-AC30 & CIS30+INTERFACES EXTRAS-CPU 
dOARD W/280 CHIP, 6609 CPU 

!>0AR1(PERC0M),SWTBUC-RT68 MON.S32 bLANK 
MLHORY aOARD(SWPTC) UEST OFFER OVER 
S600.0U 301 367 2760 AFTEK 5PM C N HARRIi 
POB 3021 BALTO, MD 21229 
***** 

SWTPC 6800-2 MICROCOMPUTER SYSTtlM 

A&T/S0CKETS 24K RAM, 3 SERIAL & 1 PARALLEL 
I/O BOARDS, EPROM PROGRAMMING BOAkD, JPC 
4tt00 BAUD CASSETTE INTERFACE. THOMAS 
VIDEO I/O BD, HUMBUG + CFM-3 MONITORS. 
16K RAM & 32K RAN/EPROM BOARDS A&T LESS 
MEMORY. EXTENSIVE HARD, SOFTWARE DOC'S. 3 

bASICS, ASSEMBLER/EDITOR AND MORE COMPLETE 
SYSTEM PROFESSIONALLY PACKAGED WITH P.S., 
V" CRT & ASCII KEYBOARD INTO ATTRACTIVE 
ENCLOSURE FOR PORTABILITY, $995.00 

COMPLETE OR SELL ITEMS SEPERATELY, LET'S 
TALK (617) 935-3758 AFT 6 PM 6 WKENDS. 
PAUL. 

***** 

2 SWTPC 6800'S EACH WITH 24K, MPC, MPS, 
MP-L.JPC CLOCK 4800 BAUD JPC, 2 CASSETTE 
DECKS, CT-64, SANYO 9", FAST BASIC W/FILES 
ASSEM..DIS, MUCH SOFTWARE. S800 EACH OR 
SI 500 FOR BOTH WITH PK-40 PRINTER! MAINE 
COMPUTER NETWORK (207) 244-7444 
***** 

FOR SALE: JPC TC-3/CFM-3 EPR0N $50, MPA 
$55, AC-30 $40, DSD-32K EPROM BOAR! $50, 
SMITH BUG EPROM $30, 4K SWTP RAM $35 EACH, 
F&D CLOCK $65, RT-68/MX ROM $25, MINIFLEX 
$20, 6800 SOFTWARE. NEED MP-09 BAREB0ARD 
OR ASSEMBLED. WILL CONSIDER TRADE. (606) 

269-5909 5-10 pm EST. 
***** 

ENCINEERING-MATHEMATICAL-CAD SOFTWARE I AM 
INTERESTED IN WRITING/MARKETING THIS 
VARIETY OF SOFTWARE. IF YOU HAVE NEEDS OR 
OFFERINGS IN THESE AREAS, PLEASE CONTACT: 
R. ROGERS, 2831 ATWELL AVE., OAKLAND, 

CAL 94601.(415)261-1350. 

***** 
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OmegaSoft Pascal Products 

• SYSTEMS PROGRAMMING Our Editor, Assemble, and 

Linker arm wrlttan in OmngoSoll Paicol moklng uw 
of lull string support 

• MACHINE CONTROL Features Ilk* a»s*mbly longuago 

Intorloco* Iliad ond stock ad varlablai, ho* doto typo 
support, and romoblo notivo coda mak« Iho OmogaSafl 
Pascal Compiler a natural lor equipment ond process 
monitoring ond control 

• APPLICATIONS PROGRAMMING! Inclusion of a symbolic 

debugger, comprehensive compilation and runtime error 
handling, and eote ol interactive I/O old in the 
development ol applications programs 

6809 Compiler package generates romable, position - 
Independent object code. Version 1 doesn't include records or 
pointers, those will be ovalloMe In Version 2 later this year 
(to upgrade will cost $55 to $95 depending on options). 
Minimum of 32Kbyte system required with either tHo 
MDOSdradomark of Motorolo)or FLEX(lrademark ol TSC) 
operating system. Write or coll for data sheet, ordering 
Information, ond license agreement. 

PRICING' Compiler package Including assembler, 
linker, and debugger 



lor source of runtime add . 
user manual seperalely 



OmegaSoft 

PO BOX 70265 

Sunnyvale, CA 94086 

(40») 733-6979 



$215 
$ 50 
$ 23 



$50.00 EZDATA $50.00 

MANAGEMENT SYSTEM 

EASY TO CREATE 

EASY TO MAINTAIN 

EASY TO REPORT 



True random access (FAST) 
Man records on file (65,535) 
Runs In under 16K 

6800 assembly code (FAST) 
Full record/Screen updating 
Change File sequence on 
demand 
SoiVPrint any item 
in any Sequence 



Absolute Cursor Control 
Inserl A Character/Expand Field 
Delete A Character/Contract 
Field 

Screen Paging - 126 page Max 
Online/Real Time updating 
Fun Forward/Backward/ 
Search Control 
Cursor stops ONLY on Ihe item 
to be Added/Changed 



All fields identified by USER defined Names. 
(Mo more Iran codes to memorize). 

Interact with your data in a language we can all understand 
— ENGLISH — 

All commented source Programs on 
Three (3) 5 1/4" or One (1)8" Disc. 

Included: EZCTL. EZDATA. EZTEXT. EZVIEW. 

EZEDIT. EZPRINT. EZPURG, EZSORT 
Please specify SSB or FLEX and 5 1/4" or 8" Disc. 

GARY A. MAGNUSEN „ „ , „ „ „ 

208 TINKLER Ev6n,n9S 13" ^2-1565 

LAFAYETTE. INDIANA 47901 
Flex is a Trademark of Techinlcal Systems Consultants. 



VC-256 

GRAPHICS 

The VC-256 is a high resolution graphics interface 
for the SS-50 bus. The controller incorporates a 
variety of unique and innovative features which 
provide excellent display quality combined with 
EXTREME SIMPLICITY of use. It will drive any 
monitor with composite video input. 

Featuring . . . 



Resolution 256 x 256 (256 x 250 on some monitors) 

Bandwidth B MHl 

Stability crystal controlled 

Addressing mode X-Y single ptxel 

Origin upper left corner 

Writing rsle 64 microseconds per pixel 

Erase time 16 7 milliseconds 

Write sync interlocked 

Blanking program controlled 

Output signal non-interlaced composite video 

Memory 65.536 bits in X-Y array on board 

Registers Write X, Y. Z. Erase Read status 

Porl addresses 4 in t/O address space 

Physical location one slot ol 30 pin I/O bus 

Size 5 6 in x 5 6 in 

IC count 40 ♦ 4 regulators 

Output 75 ohm coax 

SOFTWARE SUPPLIED 
(6809 5V<" FLEX'*) INCLUDES 
Camera Digitizer Program ■ Misc. Pattern Programs 

" Exerciser Program • Line Drawing Routine 

Character Generator Routine (All with Source Code) 



individual pixel control 
true X-Y addressing 
single instruction erase 
independent blanking control 
jitter free display 
industrial quality construction 
fully socketed 



no system memory utilized 

no address space occupied 

no splatter on update 

no adjustments 

no software dnver 

no software initialization 

no throughput loss 



Specifications 




PRICE: $350 — assembled, tested, and burned in 
AVAILABILITY: stock to 30 days WARRANTY: 90 days 
Supplied with 6 leei of cable less video monitor connector. 

GIMIX STOCKING DISTRIBUTOR 
HAZELWOOO COMPUTER SYSTEMS 

74 13 NO LINDBERGH. HAZEL WOOD. MO 63042 (314)637- 346* 

MasterCharge VISA American Express Diners Club 
DEALER INQUIRIES INVITED 

FltX" IS * TRADEMARK OF TECHNICAL SYSTEMS CONSULTANTS 
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RECORD MANAGEMENT SYSTEM 



RMS 



DATABASE MANAGEMENT 



•USER DEFINED RECORD FORMAT VIA DATA DICTIONARY 
•SCREEN ORIENTED, FORM FILL OUT TYPE OF ACCESS 
•OPTIONAL TWO LEVEL RECORD HIERARCHY 
•ALL FILES IN ASCII TEXT FORMAT, BASIC COMPATIBLE 
•DIRECT ACCESS BY KEY FIELD. MULTIPLE INDEX FILES 
•EXTENSIVE DOCUMENTATION, SAMPLE APPLICATION 
•VERSATILE, PROFESSIONAL QUALITY REPORT WRITER 
•BUILT-IN SORT/MERGE 
•EASY TO USE 




RMS is a complete DATABASE MANAGEMENT package 
for the 6809 computer. It is made up of five machine 
language programs that make up the most powerful 
business programming tool available for the 6809. It can be 
used by the relative novice, to implement an incredible 
variety of information storage and retrieval applications, 
without any programming. However, the programmer can 
use RMS as part of the solution to a larger problem, saving 
many hours of unnecessary program development time. 
RMS can be used to handle data input, editing, validation, 
on-line retrieval, sorting and printed reports. Custom data 
manipulation can be filled in by the user's BASIC programs. 



SINGLE CPU LICENSE 

FLEX* $200 

OS-9+ $250 

UNIFLEX* $300 

TERMS VISA MC PREPAID 



WASHINGTON 
COMPUTER SERVICES 

3028 SILVERN LANE 

BELLINGHAM, WA 98225 

1 (206) 734-8248 



' f-LEX mnts UNif LEX w ir«l»ma,fct ot T«chf«Ml Syiwm CoMuluma lr>L t OS 9 it i ii*dem*rh of MtcrowjiB 



/i i Lnu 1 . . . A top-notch assembly language programming text based on the Motorola 6809: 
MICROCOMPUTER ARCHITECTURE AND PROGRAMMING 



by John F. Wakerly 
Stanford University 



Published in March 1981 
by John Wiley and Sons, Inc. 



Here is a well-written, orjtnorilatuje text on the basic pnnctples of microcomputer 
organization and assembly language programming using the Motorola 6809 as the 
principal example. MICROCOMPUTER ARCHITECTURE AND PROGRAMMING 

• Develops general principles of microcomputer organization and programming, using 
the 6809 for assembly language programming examples (Chapters 5- 12). 

• Concisely describes high-level language programming in Pascal (Chapter 2). 

• Discusses the important data structures needed m most applications (Chapter 3), 

• Completely describes, from a programmer's point of view, seven important contem 
porary microprocessors, with special emphasis on 16 bit machines (Chapters 13 19). 

Outstanding physicalfeotures o/ the book include. 

• Over 700 pages packed with useful information • 22 pages of indexes 

• Over 170 illustrations • Over 200 programming examples • Over 80 tables 

Here's what some knowledgeable reviewers had lo say: 

"This is an excellent manuscript! It is authoritative, well-organized, well written, and 
very much up-to date." — David A. Hodges, Profes sor of Electrical Engineering, 

University of California, Berkeley 
"Looks great! It's nice to see someone who understands the 6809 and is so careful to 
get the details correct." — Joel Boney. co-architect of the Motorola 6809 

TO ORDER: Use coupon in June issue *r send $25 00 plus $2.00 postage and 
handling lo MSE Books. 257 Castro St.. Suite 2E3. Mountain View. CA 94041. 

Allow two weeks for delivery Add $2 00 for air mail Calif residents add $1.50 sales 
tax MasteiCard and Visa welcomed: include card number and expiration date 
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COMPUTER SYSTEMS CONSULTANTS, INC. 

14S4 Latta Lane. Conyers, GA. 30207 

Telephone 404-483-1717 or 483-4570 

SOFTWARE DEPARTMENT 

(ALL PROGRAMS PROVIDED IN SOURCE ON DISK SPECIF V 5 I'i 
SUPER SLEUTH Disatsemoier System (lot FLEX- sysiemai i 99 00 

-funs 0» 6800/1 9 a illyzes 6600 1 6 « and 650? 
-easy lo uaa. sett-instructive win 42-page manual 
-automatic tsDels optional FCB FCC FDBs 
—<nput binary Mo from dink or from memory 
-memory cninget to program thru full-screen editor 
— output ores file may be source or ne* binary trie 

— an sndstrom anu or Irom and to dish Ilia 

--generates FLEX* and user-defined namaa 

—includes eaaembier language XREF program 

-aontara SMOKE or CEH COMPter non-FLEX- systems 
ZaO.aoeo'SOas Disassembler {Similar lo SLEUTH) S 99 00 

-run. on 5800'! ». analyzes Z 80 BOaO'eMS 
M00< 1.6805. 6502.Z 80. BOB* 5 CrOee-aasemOlers EACH S 50 00 

-macro aata for TSC 6109 Macro Aesemoier ANY 3 $ too 00 

FULL-SCREEN FORMS DISPLAY for TSC 6809 X.BASIC 5 SO 00 

—display and adit tor terminals and video diapla ■ 

-complete cursor control for screen input output 

— interactive forms generator documentor provided 
FULL SCREEN MAILING LIST System tor TSC 6609 X-BASlC S 10000 

—full screen update and select on to print or labels 
TABULA RASA Tabular Calculation Program (COMING SOONI s 1 00 00 

-ariralar to VISlCALC'TM Personal Sottoaral 
TSC BASIC Reseouenong and XREF Programs 5 25 00 

-processes TSC BASIC X.BASIC PC XPC programs 
partial and oians r n^f quern i< :apabitiiiee 

— alpftaoeuied nref or all variables and BASIC verba 
TSC X-BASIC DISK SORT MERGE Generator S 25 00 

—generates TSC XPC BASIC sort merge programs 

HARDWARE DEPARTMENT 

|ALL BOARDS BARE WITH FULL DOCUMENTATION PROVIDEOl 

10 SELECTRIC INTERFACE BOARD tsenal or parallel) J 35 00 
—ASCII (TTL or RS-232- CTSl m 26 50v lolenadi Out 

—2706 PROM with Correspondenre ball codas $ t5 00 

SS-50 WIRE- WRAP BOARD (52-16 Pin equivalent! j 2500 

SS-30 WIRE-WRAP BOAFtO 132- 16 pm rtquivalantl $ t J 00 

SS 10 DUAL ACIA BOARD I mod am control . Baud rale gen) s 30 00 

SS.50 FRONT PANEL OISPLAY BOARD (16 Decoded LEG.) % 10 00 



VISA and MASTER CARD preferred aceount, errp dale, phone no 
US lunds only Add 7.SH ( 1SS ForergnHor postage * handling 

For Catalog or dealer discount inlormason contact Bud Peas 
'FLEX is a trademark of Technical Systems Consultants 
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GRAPHIC GAMES Color Invaders • Action Games 

• Asteroid Action • Adventures and More 

PROGRAMMERS TOOLS Monitor . Assembler 

• Editor • PASCAL ■ Diagnostics 

HOME PROGRAMS Data Organizer 

• Home Finance • Educational Programs 

MEMORY • BOOKS • ACCESSORIES 

Shipping from Slock 



Call or Wnle 



COMPUTERWARE" 

Depi C • 801 668 

Encinilas, CA 92074 . |71-j, 436 3512 



NEW! SOFTWARE TOOLS FOR FLEX™! 



MAN 
Cn«/C*eW 

DOC PRINT - Document/Text Formolter $55/$5 

GREAT FO« YOUR MANUALS. lV1£MOS. L£TTFRS • ACCEPTS SID 
TEXT FILES. rae^VVTEASILVCONTPXXEDvWDKECTlONS WITHIN 
YOLI3 TEXT . OvER k»ty commands .cur. DISK. OR PRINTER 

OUTPUT . OrJTlOMAL CHJAFT REVCW ON (A OR 90 COL CRT • 
OtCWALMAVaEENnRBYUPTWCASE . MAfiGt NS. CENTERING 
INDEMTATIOJv. INSETTtNG. HEADER. PAG€ hWv««ING. JUStlF)- 
CAIION . AUIOMAtC CAP1TALI2A1ION . AlHOMATrC SORTED 
INDEX . MACHINE-LEVEL PRINTER CONTROL . BUFFERED I/O 
MINIMIZES DISK WEAR . EIGHT COMMAND OPTION LCTTWS • 
SM«U. WSTMACHIMEu«AGUAG€ rVVVt^nHVTAllON.OPrirVllZED 
FOR lN£X«N9Vt£ PRINTERS . 30» PAGE MANUAL 

SCAT - Sorted Disk Directory S25/S3 

EASES DISK ORGANIZATION • LISTS ALL OR SELECTED FHiS IN 
ALPHABEI CAL OROfR ON CRT OR PRINTER . DUAL 64/80 COL 
FORMATS . OPTIONALLY LISTS O PROIECIED FILES • WID 
CARD" Fill NAMES . SHOWS VOLL»/C NAME/*. DISK CREATION 
DATE. TODAY'S DATE • OtSPLAYS CREATION DATE. SIZE. DISK 
LOCATION. PROIECT STATUS. TVPE AND NWvfiER OF FILES. DISK 
L6AGE SUMMARY . FAST e^O/TON. 5 SEC TYPICAL fOR 6 fj 
DISK . FOUR COtVtVUUNO OPTION LETTERS 

MCOPV - Multiple-File Disk Copy $30/$3 

OOPBS MULHFU FILES VIA KEY-HARD CCIVfvWrO O^ "«\C»JtC? 
FILE- . REOU RES ONI.V ONE DISK ORTVE . FASTER/ SkVf«R THAN 
STANDARO COPY • MINIMl/M DISK SWAPPING • PRESERVES 
ORIGINAL MIES' CREATON DATES AND ATTRIBUTES 

Specify 5 or 6 in disk. FLBC.v orvy Ait prices postpaid Manual 
price taKjixtobfe on Cuchass crl disk Wrtte tor source code 
prtcrvj us funds only No COO Colli odd stale lax Foreign 
odd 15% 



C-3 COWEJD CaiaPJTEfl 

I PRrjOJCTS 



J4JS movacrw Dotal BM3. Sun. »S 
6OXS030 
aVHIaga.CA 91342 



FtJX a a mxMmcrk of lacnrncof system Corarjtmti trie 
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THE BEST VS THE REST & 

RECORD MANAGEMENT SYSTEM 

Does the database manager you purchased waste 
computer time? Your time? Your money? 

RMS is used by businesses all over America and in 
over a dozen other countries around the world, so 
ask someone near you about its reputation for 
speed, versatility and ease of use. If you don't have 
RMS, you don't have the FASTEST and MOST 
POWERFUL database management system you 
can get for your 6809. And if your other system 
doesn't seem slow, compare it to RMS, you'll be 
impressed. You bought your computer to save 
time. So why slow it down by running packages 
written in BASIC. RMS is written in machine 
language. We put more work into it so you get 
more work out of it. Time is money, and RMS 
saves time. We want to prove that RMS is the best, 
and we'll let you be the judge. Just order any 
version of RMS this month; include with your order 
proof that you purchased some other nationally- 
advertised DBMS and we will give you $50 off the 
price of RMS. See our other ad for ordering infor- 
mation. 

SEE PAOE 36 

WASHINGTON COMPUTER SERVICES 



JPC PRODUCTS FOR 

6800 



COMF1 TKRS 




16 CHANNEL A/D BOARD 

• 8 BIT DATA 

• SOFTWARE CONTROLLED GAIN 

• 3300 SAMPLES PER SECOND 

• ±0.1% ACCURACY 

COMPLETE KIT: AD-16 $69.95 



T«rmt: Cash, MC or Visa; Shipping b Handling 13.00 



'JPC products 



Order Phone (505) 294-4623 
P.O. Box 5615 
Albuquerque, N.M. 87185 



6809 HUMBUG! 



The BEST 6800 monitor is now available for the 6809. Get the power of a 6809, but keep the 
friendliness and simplicity of the 6800 with HUMBUG-09. 

HUMBUG-09 provides the common functions and commands of your present monitor, 
but adds full trace and debugging facilities. With it you can single-step programs, insert and 
keep track of multiple breakpoints, dump memory, abort and continue programs, and more. 
You can switch I/O ports during execution of a program, link to user-supplied I/O routines or 
video boards, even pause when the screen is full. 

It has a very simple — yet new — way of handling the DAT that eliminates all hassles. 
Adding non-standard equipment such as disk controllers or video boards is easy and 
automatic. Makes the DAT work for you instead of against you. 

Most important, HUMBUG-09 takes the mystery out of your 6809 system. It always does 
exactly what you expect it to — no unpleasantsurprises. Its based on a year's user experience 
with 6800 HUMBUG. 

The initial version is for systems using the SWTP MP-09 CPU board and less than 64K of 
RAM; it does not support the DMF-2 disk. (Alternate versions available, including 
video-based versions) . The price of $75 includes two ROMs, complete manual, and either full, 
commented source listing or source code on disk — you choose! 

And heres an offer you cant refuse: If you buy our 6800 HUMBUG, we'll give you full 
trade-in credit when and if you decide to upgrade to HUMBUG-09. See our ad in last month's 
issue for our other fine 6800/6809 products, or send s*a«s*e«. For information. 

STAR-KITS, P.O. Box 209, Mt. Kisco NY 10549 
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IN YOUR COLOR COMPUTER! 



Now you can explore the Radio Shack Color Computer's impressive potentials— as an 
inexpensive development system, a color peripheral, a process controller— ad infinitum. 
The Micro Works introduces these powerful software tools for utilizing the color 
computer at the assembly language level. 



MONITOR TAPE: A cassette tape which 
allows you to: 

• Examine or change memory using a for- 
matted hex display 

• Save areas of memory to cassette in 
binary {a "CSAVEM") 

• Download/upload data or programs to a 
host system 

• Move the video display page through- 
out RAM 

• Send or receive RS-232 at up to 9600 
baud 

• Investigate and activate features of 
your computer, such as hi-res graphics 
or machine-language music 

• Use your color computer as an intelli- 
gent peripheral for another computer, a 
color display or a 6809 program devel- 
opment tool 

The monitor has 19 commands in all, and 
is relocatable and re-entrant. 
80C Monitor Tape Price: $29.95 



MONITOR ROM: The same program as 
above, supplied in ROM. This allows 
BASIC to use the entire RAM space. And 
you don't need to re-load the monitor 
each time you use it. The ROM plugs into 
the Extended Basic ROM Socket or a 
modified ROMPACK. 
80C Monitor ROM Price: $39.95 



INSIDE THE COLOR COMPUTER: This 
package is a disassembler which runs on 
the color computer and enables you to 
generate your own source listing of the 
BASIC interpreter ROM. Also included is 
a documentation package which gives 
useful ROM entry points, complete mem- 
ory map, I/O hardware details and more. 
Disassembler features include cross-ref- 
erencing of variables and labels; output 
code which can be reassembled; output 
to an 80-column printer, small printer or 
screen; and a data table area specifica- 
tion which defaults to the table bound- 
aries in the interpreter ROM. A 16K 
system is required for the use of this 
cassette. 
BOC Disassembler Price: $49.95 



ALSO AVAILABLE: 16K upgrade kit con- 
sisting of eight 4116s with instructions 
for installation. Price: $40.00. (And if 
you're a real hardware hacker, call us and 
ask about 32K upgrade kits!) 



6809 Assembly Language Programming, 
by Lance Levanthal, contains the most 
comprehensive reference material avail- 
able for programming your Color Com- 
puter. Price: $16.95 



THE 



o 





MasterCharge/Vlsa Accepted 
California residents add 6% tax. 

P.O. BOX 1110, DEL MAR. CA 92014 [714] 942-2400 
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High Performance C«ssetta Intarface 

• FAST . 4800 Baud Loads 4K in B Seconds! 

• RELIABLE ■ Erro* Rale Lets Than 1 in 10* Bytes 

• CONVENIENT - Plugs Onectly Into The fWTPC. 

• PLUS - A Fully Bulleied B Bit Output Port Provided 

• LOW COST ■ $59 95 For Complete Kit. 

• OPTIONAL - CFM>3 File Manager 

Manual b Listing $19 95 
iFor Cassette Add) S 6 95 

If BUS CASH MC at VISA Sh.pDing » Hlndl,^ It 00 

Order Prion. (5051 294-4423 
P.O. Box 5615 
Albuquerque. N.M. 87185 




EPROM PROGRAMMER KITS 



Shown assembled 
Parts E> box not included 




Requires appro*. $6 of easily 
obtainable components. 

For single supply 25 16 E. 2716 EPHOMS. Performs following 
functions: Verify Erased. Program. Verliy Contents. Ttansfec 
Contents to RAM 

Select Documentation For: Use with; 

6502 6522 VIA 

6800 6B20 PIA 

6809 6B20 PIA 

80B0/8085/Z80 8255 PPI 

Documentation includes schematic, instructions for construc- 
tion. checK out. and use. and software listing for specified MPCI 

PC Board 6 Documentation SI 5.00 

Additional Software Listings S 5.00 

Documentation Only $ 10.00 

PC Board Only $ 10.00 

Iw Cl«M PmiJQfi P#Hl In fl. Anwrhra Auiona rr»ide*ti add 5% Salrs Xa\ 
Owwn Mid 12 00 for potlaer C handling 

Micro Technical Products 

814 W. Keating Ave.. Dept. J • Mesa. AZ 85202 
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ANNOUNCING. 




SLEUTH 



A PROGRAM ANALYSIS & 
DEBUGGING TOOL 

By 

Edgar M. (Bud) Pass, Ph.D 



$99.00 



SUPER SLEUTH 

SUPER SLEUTH is a set of programs which enable 
the user to examine and/or modify binary program 
files on disk, or in memory. Programs may be 
disassembled into source code format and the 
source saved on disk. Labels produced by SLEUTH 
can be changed globally to labels of your own 
preference. Cross reference lisings of labels can be 
produced to aid in debugging the program. Pro- 
grams in ROM can be "altered" with the altered pro- 
gram being saved on a disk file. The resultant file 
can then be used to reprogram a new ROM. 

• Object code for 6800. 01, 02, 03, 05, 08, 09 or 
6502 can be processed. 

• 6800, 02, 08, 09, object code easily converted to 
6809 Position-Independent code 

• 45 page detailed operating manual included 

• Programs supplied in source form • Assembly 
required 

• Available on 5" or 8" FLEX (tm) Disk for 6800 or 
6809 

Visa Or Mastercard accepted 

Flea is a trademark of Technical Systems Consultants 
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Matt MmUKhAIH,. VilA 



VB-1 SPEAKER 
VOICE SYNTHESIZER... 



The VS-1 "SPEAKHH" voice ayotbeaizer la an ioterfice board for 
the SS-50 bus wblcb provides unllaited bum to apsscfa capability 
at a nodest price, Tbe VS-1 Is intended for tbe luduatrial aod 
coooerclal application wbere specialized vocabularlea and eaae 
of prograjaalog mke "canatjd-mgssage" syatbealeers unsuitable. 
By using pboneaH) coding, blgb quality speech, tailored to meet 
any application, la possible. 

FEATURES - 

■ pboneoe coding allows ucllnltod speech 

• low data rate doesn't hog CPU time 

* efficient - very little raeoory needod for neaeagca 

• programmable lnflactloo and pitch 

• od -board amplifier drives 4* or 6-otm speaker directly 

* assembled , tested , burned In 

■ meets Cleas A device radiation limits under FCC Part IS 

* dlp-awltch decode aelect for 4- or 16-eddre«s I/O 

■ dip-switch programmable NHI and iAQ interrupts 



DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 

Blame The 
Software! 




iso-s 



Power Line Spikes, Surges & 

Hash could be the culprit! 

Floppies, primers, memory & processor often Interact! Our 

patented ISOLATORS eliminate equipment Interaction AND curb 

damaging Power Line Spikes. Surges and Hash. 

• ISOLATOR (ISO-1) 3 (liter Isolated 3-pmng sock***; Integral 

1*78 W Maximum load. 1 KW load any 



Pal MJ5B.70B 



t3?** — — -..--.■ ma* 

• ISOLATOR (ISO!) 2 tiller ieolated Strang eocket bank a; (t 
ssekita total); Inlegril Splka/Surga Suppreealen; 1 75 W Max 
load. 1 KW altlter bank W2-9S 

• SUPER ISOIATOR 0SO-3L similar to IS0 1 except double 
tillering a Suppfeaelon .....-■•• • *«»5 

• ISOLATOR (IStM). similar to ISO-1 except unit ha* « 
Individually filtered (ocketa *lt».85 

• SUPER ISOLATOR (1SO-11) almllar to ISO-2 except Double 
((Hating » Suporaaalon Wd-M 

■ CI nculT BREAKER, any model ladd-CB) Add S 8 00 

• CUT BRKfVSWITCHfPILOT (CBS) Add lle.OO 

AT YOU R Maater-Cartl, Viae, American Exoreaa 

ALERS OrdefTollFrt*>1-o<)0-225-*o7n 

(except AH, HI, Pfl *. Canada) 



£±U Electronic Specialists, Inc 



Technical & Non 800 1 617 55S ^32 



SPECIFICATIONS - 

PHONEME COOES 
INFLECTION LEVELS 
VOICE PITCH 
DATA RATE 
MESSAGE KXUOBY 
AUDIO OUTPUT 
RESIDUAL NOISE 
SIZE 

LOCATION 
ADDRBSSIKC 
POIE8 REQUIREMZHT 
SPEAKER C0KNBC1OB 

SOFTWARE - 



01 plus 2 pause, 1 atop 

4 major, 16 ulnar * 64 total 

male baritone, variable bass to tenor 

4 to 20 BPS, depending upoo phoneme 

npprox. one by t e-per-lot ter la English 

.2 watt average, 2 watt peak Into 6-ohaa 

-45 dBm typical 

3 1/2" by S 1/4" (standard 1/0 alze) 

ooe 30>pln I/O slot 

four addreeeee in 1/0 apace 

*8 ode O 100 ma., HI vdc fl 180 an. max. 

10-ple etolex, anting ball supplied 



* VOX-EDITOR maeoonlcally edlta message (source Included) 

* example programe in assembly and Baaic 
■ apeecb files 

* eblpped on 5- or 6-inch disk for elngle-uaer TSC or SSB DOS 

* 6600 or 6609 code 
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VS-1 SPEAKER, manual, program disk $229.95 

UASTEBCARD, VISA, UPS COD's, check* accepted. All payoeota MUST 
be drawn on fuade in U.S. baoka. Virginia residents add 4% atate 
aalea tax. Shipping pre-paid on continental order*. On overaeaa 
orders, add $1S for shipping. Open accounts by previous written 
arrangement onty. Sblpplog from stock to 30 days. Office hours 
are from 6:30 to 5:30 EST <EDT), Monday tbrougb Friday. 



ALFORD Si ASSOCIATES 

P.O. BOX 6743 
RICHMOND, VA*. B3B3Q 
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SMOKE SIGNAL 
BROADCASTING 



» 



31J36 VIA f Ol.INAS WES I LAKE VILLAGE. (A 91362 TEL (213) 889-9340 / TWX 910-494-4965 



MICROPRODU CT mitxwttw 

ARE YOU REALLY SATISFIED? 

. . . with the PRODUCTS you are selling? 
. . . with the PROFITS you are making? 
. . . with the SUPPORT you receive? 

Let's face it— 

The PRODUCTS, the PROFITS, and the SUPPORT are the key factors 
in a Dealer-Manufacturer relationship. 

IF YOU WANT INCREASED SALES, BIOOBR PROFITS, AND 
REAL SUPPORT — CALL SMOKE SIGNAL BROADCASTING. 

We know you've heard that story before. In fact, it probably compelled you to 
become a dealer in the first place! What you probably didnt know is this: 

Too many computer companies make ambitious claims when you first express 
interest, but very few of them will continue to hold up their end of the deil 
onee yon hive flgned up. 

Smoke Signal will deliver what is promised . . . plus much morel 

Being a Smoke Signal Broadcasting Dealer Is easy, we dont require large initial 
orders; we dont Impose monthly quotas or contracts on you. What we do have 
are good, reliable, high quality computer systems; excellent pricing and large 
discounts. Those factors alone provide enough dealer incentive without messy 
monthly quotas. 

Our business computers, the CHIEFTAIN Series, are state-of-the-art 6800/6609 
and SS-50 Bus. We run FLEX, OS-9 Multi-user, plus our own D0S68D and D0S69D, 
with absolutely no changes on your part. Our marketing plans Include you, the 
Dealer — our real sales force. 

Oonvinoe yonreelf. Gall or write Deborah Oonrad (813) 889-9840 for more 
Dealer and 01M information. 






SMOOTH™ Software 



i Program wilh Dtl* File Transfer .Instruction and Sc rca Liiling) $3000 
Dish wilh source end Qpifci coda idd 1000 

S tctiy 6*00 or 6809 ssft or FLEX**, S~ or r 

ALLIN ONE fo*onty $45 00 

Editor - T*kt Processor - Mailing Labali 
Mailing Lisle - Use any CRT itimmtl and printer 

■maorfc Etttnej imi ■ a ■ vut n it frouom cr\aot?e dasete, hiw) inaan |«mg*a anal 
input imumpie uria»( '*■. nasi e*avtay iwrth curtw eo*.*o ctujracts* dataiKKi and 
insertion oyer jinke (lor selected dirker lent,, print restart sal, lop, undBfhrta.up, ind 
verity 

S*'PPoris Tail PtOCaiilnS commende such aft block copy, block ma«g, center mg 
m rgio lusiiircetion (wide and narrow) paging and tabbing 

MaVIng Litis and Labels, Uia iha tame mailing I rat dish Me (w.tn proiected ereitf lor 
boih maiiinfl labeii end recast latter* Repeal toners if • partonslly e dressed lo ncn 
person or selected parsOrw on iha metiinp, del 

MotiPo**erlul PUe Kandlarloundtn enyedMor Appendone nietotnaendoi enolher or 
mia/i (merge, on* hia mio enoiner at dengnatad by iha tina pointer P-nni speciltad 
(mat lo your pnnler or lo a disk tile Edit filet lerger Iha n Iha le*l bu'lei boat not 
produeeoui ui file whan noi daaired Delete dish iiiet From iha editor 
Pftnlar commende. Control characlere can be tent lo the Prinfe* lor lormit control 
either dlracily Irom Iha control terminal or by imbedding them in iha leit Tne eat 
command coniwnt mieria emitniizalion andch racier output routines lo support ihe 
SWTPC MP Cjnterfeea a* wan it the standard serteisnd arallahnler faces Jumpier e 
alto provided louSB-r supplied printer rrx-hnee User selects Ihe porladdr s |0lhru 7, A 
or B)lhereby ahm<naTingih« need lor Iha uier loihtiall printer soUwereroulinas Editor 
can ba initialized tor £!f:ar 4 or f6 addiejtai par port 

Ediioi alfowieiiling lo acinar the monitor or DOS and than reenter (Warm Start) without 
destroying reviouiiy prepared leal m ine butfe/ The Resieri command ar aa 
conienls <n the buffer without Ihe titer having lo reload Iha Editor 
The Edildr allow* the uter lo logple between lull dip*** (no echo) and Mall duple* 
(echo) as needed ll respondi to commands m both upper and lower cast andean be 
used lo create assembler source coda and Basic programs as well as taxi 



Specify «W0 or 6809 SS8 or FLEX" P or B 

Pnntad ourti lisljng is available <or an additional 

Software by Techm el Sysiemi Consul leni a, inc 

Flea'* tincludet Edilor and Aisembter, 

UnifLEt" (includes one year amienenee ind u dale) 

Editor 

assemble* 

S809 Cross Assembler on 0800 

56000 Cross Assembler on 0800 or 6009 

Teal Processor 

BasK 

Extended Besic 

Basic Precompiler (ipeCity Standerd or extendi t 

Mullt-Oter Be IC lor 5/0B 

Pescal |FJex") 

Pascal lUniFLEX")*" 

""'On* year memlenence end uDdele 

5800 Fie*" UiiMies 

BSOg Fies" Utilities 

Debug Package 

Diagnostic Pecheoe 

The following eie eveirebie lor 6800 only 
Soap (alack oriented arithmetic processor! 
Floating Po.ni Package 
Scientific Function*; Package 

Re locator 

Diuiiemblar 

Micro Basic Pim 

Spaca Voyage 

6800 Oam* Package III 

08OOMihiMc^Jor 

Jgflwev*. at Mlcrow*rt 8 » tl am s Corp. 

OS-9** Level One Opefating System" 
OS 9" Level Two operating Sysiem" 
B sices—- 

"Veeriy Meintenence and Update 

OS-9*Teii Editor 

OS-9"* Irvlereclive Assembler 

OS-g" InierecEive Debugger [Disk version) 

FIT 68 Rear Time Operating System (8030 or 2r*Q*) 

Specify minulaclurar end type of CPU arid I'O conlroller 
ABASlC on caasalla <Limiled quantity) 
8WTPC 

6?09 V intelligent Terminal 945 00 

B?l? 1? l/ileHigeot Terminal 995 00 

ft2l?W 1?' Intelligent Termini with word processing enhancements IDAS 00 

PA-40 Printer 275 00 

MP-S Serial Interface .single oon hUf 4000 

MP- Si Son*! interlace (dual port, aaiembcad) >30 00 

MP LA Parallel mlerface [duel port. Ml 4000 

MP-LZ Parallel mieriace rduii port assernbied 1 ! 120 00 

MP-R Single voltage 2710 prorti programmer (M) 49 9& 

MP R Single voltage 27 16 prom programmer (assemble! 99 50 

mp.n Calculator board (kit) *.< 95 

MPNCaiculeior board (issam laoi 8000 

MPT Interrupt limer (kil) 4T M 

MP-T inrefFupl hmar (asiembledf 8000 

MP-0M 8K 4044 Memory board (ki SpaCiai. timiled quanhty) 18000 

MP-0M 8K 4044 Memory board (assembled! ?350Q 

S3? Urntfersil Static Memory Board 84 50 

S3218 universal Sialic Memory Board with iflK Ram 286 00 

S3232 Universal SUlie Memory Board witri 32K Flam 485 00 

MP-Q9 «80g CPU board Ktl |ldd $50 00 tor assembled with sock 1 | 1 75 00 

BfiA Chassis, P S. 2MHi S8n Processor 8K RAM One Sena! Port 885 00 

69.-KK l version of above 57500 

S)00 Chess s Power Supply I/O |no processor or memory) 595 00 

8800 CPU and Obk Conlroaar Ooavoa 

Due to iha relative unevaiiibliity of these SWTPC iiems. Pleaa* 

refer lo the next column lor ELEKTRA and GEMIX eilernalivat 

Phone lor SWTPC avallabllily 

Univerest MB68XXMolh rboard SS'SO/SS-50C 4 IB addresses par port 60 00 

Mile 10 pin connector, square cross section. 5 icron 

Titehien . Tin plating 60 

Female 10 In conneclof. 5 micron Titeiuen - Tin pleting 75 



45 00 
35 00 



150 00 
450 00 
5000 
5000 
10 00 
250 00 
7500 
7500 
100 00 
50 00 
150 00 
200 00 
25 00 
add 75 00 
100 00 
7500 
7500 
7500 

25 00 
25 00 
25 00 
25 00 
25 00 
25 00 
25 00 
25 00 
500 

195 00 

495 00 

195 00 

add (75 00 

95 00 
05 00 
35 00 
7500 



Phone lor speclei price 



ELEJCTRA'" SS50 Computer Products 

Dml Port Sttm\ Interlace bare board and documentation 
Dual Port Parallel Inlerlaee bare board and Oocumetilalion 
Motherboard bareboard and documentation' 

Imolherooard ta let miniled end hei ground linea taparating each ot the data 

and addresa line*) 
6006-6609 CPU bare board and docu tentalton ' |fJeuB support* MOO aohwere) 
'Price lo be announced whan pioducl la available 
Cabinet Iheavy gauge. 2 cutoula tor 5 1/4." dak drive*, drive mourn, line 

COfOX line rule, power twitch reset twitch. 70 elm Ian, EMI fitter 

8 AS- 3 culoutel end power supply (20a 8v, 4a I6v. 4a -leVI, use any 

current SS-SOor SS-S0C molfiarboard 
Filler plate tor 5-1/*" cutoul 

MPi 5 WOISK drives with 30 day guarantee end 5 msec slapping rete 
Our dervicedtper/mertf /ho/ougriiy teste every ArPJ drive oe/ort tve stop 
BSI • Single head single Or double den ,1y cepabtllly 40 (racks 

B62 - Ooubie head, single or double denmy capatxiiiy. 40 X 2 tracks 

f39t - Single head single or double density capability *0 iracn 

992 - Oofibta need, single or double density capabtlity. 80 X 2 tracke 

MPi Service Manual 

Ahgnmenl Service IS V4" Or 6" Hop y drives) 

Repair Service ICost based on pails and tabor) 

Minimum lea it no trouble found 

Dual diive cabinet tor 5 f'4" drives with power sup ly line cord lute. 

power swit h and powar cables to drive 
Dyrtemtle DlaeaaemBAar 
Microtime 6800 Calendar and Clock Board lassembied end tested) 

Bareboard connector, and documehlelion ohly ot above 

ISea review Fab ISM e» Micro Journal) 
PRINTERS AT SPECIAL PRICES 
Epson (Centronics compatible parallel inlerfacal 

|wnh Serial RS-232 intBirfece option? 

Spare Print Hoad 

Spare ribbon cenndge 
Okidata Microtme 80 
Okidete ML 83 

Treclor tor ML 80 or 82 

MSP 00 HS. 32C Serial I/O with 256 Character 
Okidace ML 82 138 column with treclor 
QIMIX |Tbe Ultlmaie) 
8800 CPU Board 

with Itmera 

with oaud rale option add 

■nil) ;mhi option add 

2 MHi 6809 purt CPU time ot day dock tenery backup. IK NMOS HAM 

CMOS RAM substitution 

GlMIX Dynamic Address Translator 

SWPTC compaltbl* DAT 
9511 A Anthmelic Processor (4MHJI 
9512 Arithmetic Processor |3MHi) 
GMXBUG-09 (Terminal Based) in cratchped required 

Bootstrap Prom 

Video Prom Imtludrn boolltripl 
Manual and Source Listing only 
Disk Controllers (All have dale teparalors and can be used with either smgia 
or double headed drive ) 
5" single density conlro'ier without 177* chip 
r>' single density conlroller complete 
V and A single density controller complete 
5" disk regulalor board 

B" double density conlroller with variable precomp 
OMAf»"AN08* double density conlroller with variable precomp 
GlMIX varaion ot FLEX" (without Edilor and Assembler) 
Ribbon cable lor twrj 5 T/a " dtsk drives r shorn 
Ribbon cable lor iwo 5 1/4" disk drives (long) 

Ribbon cable lor Iwo S"drsv drives (long) 



20 00 
20 00 



3S800 
1000 



( 250 00 
3 S00 
335 00 
47000 
000 
80 00 

2500 

12500 
6000 

105 0X1 
35 00 



add 



495.00 

7500 

30 00 

1500 

525 00 

MS 00 

•dd 150 00 

utter lor ML DO or 82 add 229 00 

■9500 



224 03 

288 08 
30 00 
1500 

578 05 
800 
500 
1500 

31200 
65 00 
96 85 
30 00 
3000 
38 62 



158 38 
188 48 
228 S« 

23 81 
348 28 

90 00 
34 98 
39 98 
44 28 



Memory 

32K Sialic RAM Board Willi ISK 01 RAM installed 298 12 

32K Static RAM Board witn 24K ot RAM in .relied 348 14 

32k Sialic RAM Board with 32K 01 RAM installed 398 15 

E4K Sialic RAM Board wiln 56K ol RAM installed 994 <& 

84 K Static RAM Board with 84K ot RAM mil, mm 1068 64 

IS Socket EPSOM ROM RAM Board 238 32 

BK Promboard 127081 86 34 

InO R-currit 

Single port 30 pin serial interlace (Require* 1 cable set) 8641 

Dual porl 30 pin serial inrarfacn iReoutrei 2 cable sets) 128 43 

8 port 50 pin serial interface wilh baud rete generator 318 48 

Dual pom 30 pm parallel interlace I Requires 2 cable sets! 8842 

8 port 50 pin parallel mreMace with Jnierrupl generator 198 45 

Cable sets tor above boards (speciry board) 2 95 

Video Boards 

64 or 32 X IS 1M71 

80 X 24 without RAM character generator 388 74 

SO X 24 with RAM character generator e5B 76 

High resolution (S12 X 512 dol resolution! 898 77 

2MM f 6809 PLUS Compuler Sysiem with 56K Memory 2498 29 

Meinlrame iChatsis PS. Switches Fen, Motherboard Baud Rete Gen I 988 19 



Prices subiet r Id change without advanced notice 

Phone Consultation 

Most weekdeys 4 PM 10 6 PM 

Saturdays (except July and Aug) it AM 10 5 PM 

Snipping end handli g eslimalae 

Within Ihe Continental U S .please add (5 00 or 3% whichever is greater 

Foreign prepaid and add fiOOOor treta wn*c never re greater 

(light items only) Heavy items muff be presold end WIN be 

Shipped Emery Air Freighl Collect 
Please phone during consultation houra it questions arise regarding 
shipping reea 

KiiHtt Charo*. Via. ana American € npttit rto"o/eo 



AAA Chicago Computer C»nl«r 

120 Cheslnul Lane. Wheeling IL 60090 

(3 12) 459-0450 

8M0OTH and ELEKTRA are trademarks ol AAA Chicago Computer Cenin 

FLEX and UnlFLCX are trademarks 01 Technical Systems Consultants. Inc 

OS I and BA8IC08 are trademarks ol Micron/are Systems Corp 



<a 






Dealer lor GIUI* SSB SWTPC, Afccrpware St-slems Corp ana fechnica/ Srslema ConsuManfJ Inc *" *""* *° "*•>** 3 » 88 
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DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 



32K S-100 EPROM CARD 
NEW! 





32K SS-50 RAM 



$ 329 



00 



KIT 



USES 2718s 
k PC Board - $34 

SSEMBLED & TESTED 

ADDJ30 

SPECIAL in* EPROM* (450 NSJ Aral* KEl Wild Atx>«» Kit 

7 Any or alt EPROM loutloni cm be 
aaaoied 

fl Double l*ded PC board, solder-masker} 

ailkfttereened 
fl Gold plated canlacl linger* 
ia Unaelecfad EPROM* automatically 

POworod down far low power 
1 1 Fully buffered and bypassed 
13 Easy Andourc* to 



KIT FEATURES 
1 111** »5V only JJI6 (2K»8I EPROM * 
7 Allows up to 32k oiaoiiwareon no*' 

3 IEEE S-100 Compatible 

4 Addrasaablc aa two independent ibk 
block* 

5 Oomom*o extended or NorThslar bank 
SaWCt 

A On board wait iral* circuitry it needed 



For2MHZ 

AddJiO 



3 lank PC Board 
150 




For SWTPC 
BBO0 • 6909 But* 



Support IC'« 

and Cap* 

♦19»5 

Complete Socket Sal 

S21.M 



Fully Assemble , 

Tested, Burned In 

Add *30 



At Lain An affordable JJK Static RAM wHh run 
•an Capabktlly 

FEATURES: 

t. Um* paoaen loo powar lit* Static RAMS 
7. Support* SSSOC . EXTENDED ADDRESSING 
i. Alt pan* and tockati Included. 
4, Dip Switch iMni aatad aa ■ 3IK black, 
ft. Eklended eddretetnfl can 0* dlaaWed. 
*. Wocka with aH aalallna. SSW SSSO tyalema 
7. fully bypassed. PC Board la double elded, 
plated thru, with aUk acteen. 



16K STATIC RAM KIT-S 100 BUSS 



PRICt CUT! 

$ 169 9 k 5 , t 





■ 1 1 ■ 1 1 1 1 1 • 1 1 1 1 1 ■ 



KIT FEATURES 

1 *a*aau*M salon 



16K STATIC RAM SS-50 BUSS 



■ tiTQa I eh I 



llllllllllllllll 



PRICE CUT! 



$ 159k,t 



iimiiiiiiiiiii 



Separate 4K BWcU 



ON BOARD BANK SfLECT crcum, ,C.o- BOARD W/DATA »33 

■•■t.i. ' Mayan u ■. » ■ ■« ■■■,« .' olank. ki, uu«itu w u»m-«j 

3 ua**JlHI*SONS|iKSurl| C Raim ■ n«u ooncii c cnrwT qct t« 

4 ON BOARD SELECTABLE W ArT STATES LOW PROFILE SOCKET SET.J12 

5 Doubt* aided PC Boa-o win sob*, mask ana SU pp OR T ICS » CAPS $1995 
arfa Kiaanad layout Ootd prated contact tinoara u 

e A»eoar*w anddat* iinea iu»y buttareo ASSEMBLED & TESTED ADO S35 

* K* katsudos ALL pert a and arx ketk 

■ PHANTOM H iumperad ro PIN SI 

B LOW POWER undea I S amps TYPICAL Rom 

lha >0 Voll Buia 

10 aiarik PC Board can ba ooouialsd aa any 

mulUPkl Ot 4K 



OUR #1 SELLING 
RAM BOARD! 




FOR SWTPC 

6800 BUSS! 



ASSEMBLED AND 
TESTED ■ $35 



KIT FEATURES 

1 Addressable on 16K Boundaries 

2 Use* Jl 11 Sialic Ram 
i Fully Etypessed 

* Ooutxe aided PC Board Sotdei m**k 
and aifc screened layout 

5 a<i Pert* and Sockata included 

6 Lo* PowC' Under t 5 Amp* T/rMi.al 



BLANK PC BOARD— $35 COMPLETE SOCKET SET— $12 

SUPPORT ICS AND CAPS-$19.95 



m «-«a STEREO! * fMfl 

S-100 SOUND COMPUTER BOARD 



<a 



COMPLETE KIT! 
$3495 

(WITH DATA MANUAL) 



Allaat an S too Board Inal unleashes lha tun power ottwo 
unb*lJ*kabl*Oanar«llnilrurnentaAV3'a(ltONU03oDrnPut*r 
sound ICe Atkrwi you undat total oornpuler oonlrol ro 
oenerala an inluvla numb** of apecmi sound arlsctf tor 
g«m**or arty other program Sorjndacen ba called In BASIC. 
ASBCUBLT LANQUAQE alC 
«rT FIATuM* 

• TWO Ci S«UND COMPUTER ICS 

• FOUR PARALLEL IrTJ PORTS ON BOABO 
. USBB ON BOARD AUDIO AMPS OR VOUR STEREO 

• ON BOARD PHOTO tYPlNO AREA 

• ALL SOCKETS. PARTSANO HARDWARE ARE INGt.UOEO 

• PC BOARD IS 8OLO6RMASKEO SILK SCREENED WITH GOLD CONTACTS 

• EAST QUICK. AND FUN TO BUILO WITH FULL INSTRUCTIONS 

• USES PROGRAMMED IAD FOR MAXIMUM SYSTEM FLExlBILirv 
Boot Setae *»d Aeaembly Le"Ouao* Proo/anvrmg a'ampiaa are •ncluoao 



BLANK PC 

BOARD W/DATA 

831 



aCL-anow 
SCI 



»«•) «*»<*• Ow Sour« <^»»iituj« L>»ouao* «** aa ■nab n« Sound 



a WW 34<L mnv ii.i«iw ruwiuia* tut ^yip-tuMi ^^juiiy.— iiui y-cjuanw>-wwigi 
and Play Mvnory. SCI- it atwiabfa on CP M' camparibaa d>tkaT» or ?TOS of J T I* Draket 
IM-BS ITOti HAW in* UfJea. Dwaxa nArta Ova nua EPROA/S era ORG 



4K STATIC RAM 
National Semi MMS2S7 Arranged 4K » 1 -5V. 18 PIN DIP A 
Lower Power. Plug in Replacement lor TMS 4044 450 NS 
Several Boards on the Market Will Accept These Rams SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 
B FOR $16 32 FOR $59. 95 



4K DYNAMIC RAM BLOWOUTt 
bv*°"" SAME AS INTEL 2107BI 

4K RAMS AT AN UNBELIEVABLE S0« EACHIII 

Prima, now. National Semi. |978 data cooed, lull spec pari* NS 
•MM5280-SN Same at INTEL 21078-4.T I TMS406O.NECuPD4H etc 
Wa bought a HUGE OTV from a West Coast Distributor at truly 
DISTRESS PRICES' Oneot th« moil popular And rahable FtAM'i ma* 
irtada Tf>aa» part* tiava been ui«l by almost all Ma|or Computer Main 
Frame Mtg the world oven Arranged aa 4K x 1 . 270 NS Access Time. 22 
Pin Dtp These units DO NOT use multiplexed addressing thus malting 
REFRESH and other timing veiy simple See INTEL MEMORY DESIGN 
HANDBOOK lor lull application notes TheNAT SEMI MEMORYDATA 
BOOK 1* available at most Radio Shack Stores Prime units in original 
factory lubes' *S280-SN 40*8 BITS « 1 27H NS ACCESS 

8 FOR $4 95 32 FOR $18 



CRT CONTROLLER CHIP 
SMC aCRT S037. PROGRAMMABLE FOR 80 » 24. ETC VERY RARE 

SURPLUS FIND. WITH PI N OUT t!Z9fj E ACH 

NEW! G.I. COMPUTER SOUND CHiP 

AYJ-e»>0 Aa l*al u r*d an July l»J» BYTE) A tmlaal >ni*y prnx-fu Sound » Music 
Generator P«ttKt tor uae w*b any B Bn Micro|>roc*»o< Containa 31 one Cfiannera 
Norae Generator 3Channel*nt Arn4>litiir)eCenlrni t* r>IErHrelopePeriodCor<Tu>i ? * 
BalParallet I O n DtoA Con T eriy!fk pint mych naore'All inoneAOPmOIP siuwia.*ay 
interlace I. the "i 100 o» other Be*Mri $1 1 95 PRICE CUTI 

SPECIAL OFFER: 9*4*5 each Add S3 lor 60 page Data Manual 



vr buinik ^ar* a k ■ a ve^aerer ee^ri r-a \ji m *■ M IV WW lafauaj *aa>ain ryraiiurji 

TERMS: Add $2 00 postage We pay balance Orders undei Si5 add 75« 
Handling NoCOO Wo accept Visa and MasierChsige Tex Res edd5% 
Tax Foreign orders (except Cenada) add 20*A P & H Orders over ISO. add 
8S a tor Insurance 



Digital Research Computers 

** (OF TEXAS) * 

P.O. BOX 401565 • GARLAND. TEXAS 75040 a (214) 271-3538 



'TRADEMARK OF DIGITAL RESEARCH 



WE ARE NOT ASSOCIATEO WITH DIGITAL RESEARCH OF CALIFORNIA THE SUPPLIERS OF CPU SOFTWARE 






[Efig EE ffl 



NOW AVAILABLE 

Accta. Receivable /Order Input . $295.00 
Accts. Payable /Purchase Order $295.00 

General Ledger $295.00 

Manufacturer's Inventory $295.00 

Payroll $295.00 

Forms Supplier Package $1 195.00 

Foundry Package $1 195\00 

Manuals with Piint-Outs $ 20.00 



DBM 1 FLEX* $150. 



DBM 2 FLEX* 



$350. 



UNIFLEX* $450. 



DBM 2 and DBM UNIFLEX contain 
source listings. 



Create Data Files 

Build Files 

Edit Files 



Sort Programs 

Generate Report Programs 
File Utility Programs 



General Utility Programs 



This is a comprehensive group of programs thai allows a virtually mi trained person I he ability to store 
and recall vasl amounts of information in a computer system lo meet their individual requirements. 

The user Isguldcd through these cxlenslvr programsby Mermsand Sub-Menus. Byslmplyanswerlng 
prompts, the user can create flics, sort any type of data and recall or manipulate it at will. The sizeof I he files is 
only limited by the disk storage capacity of the system. 

Sub records of related Information can contain as many as 27dlffcrenl fields of Informal ion and can 
contain either alphanumeric. Integer or floating point data. 

The software Is written In *TSC Extended Disk Basic utilizing well commented structured 
programming techniques. Custom Programs can be created quickly through the sub-routine library. 



'/■LEX AND VNIfi.EX AK£ TliADEMAHKS Of TECHNICAL SYSTEMS CONSULTANTS. 

2457 Wehrle Drive • Buffalo, New York 14221 • (716) 631-3011 




UNIVERSAL 

DATA 
AX RESEARC 




SALE — SALE — SALE 

ON HAND NOW, 80 PCS. 
SPECIAL BUY! 

EPSON MX-70 PRINTER 

!0 char/sec. adjustable 4 to 10 inch pin feed. 
i x 7 dot matrix, % ASCII char. set. parallel 
nterface. one line buffer. I0CPI or 5CPI 
software select), takes 3 part paper, size = 
1.3 x 14 x 7 inches. 12 lbs., full factory war- 
anty. 

POST PAID $375.00 
NO COD's 

HHH STANDARD SYNTAX 
GRAPHICS 

Same syntax for all supported devices! 
ifbur graphics programs will run on other 
>eoples systems, regardless of the device. 
Assuming standard syntax driver for same). 
Source. Doc and object on disk. 0S9 Mod- 
iles for: 

Hazelwood VC-256 

255 x 250 $25.00 

Watanabe 'Digi-Plot' 

2000 x 3000 $25.00 
hese are on hand, specify 5 or 8 inch disk. 
Modules for Gimix Video board. Hi-Plot and 
»thers are in the works. Special while they 
ast. I VC-256 board with 0S9 diskette - 
325. 



<SL 



Ve sell and support: 

GIMIX (See GIMIX ad pages 3 & 56) 

SMOKE SIGNAL BROADCASTING 

SOUTHWEST TECHNICAL 

Ve also know how to mix and match brands 
or your best performance to dollar ratio 
WE PUT IT ALL TOGETHER! 

HHH ENTERPRISES 

P.O. BOX 493 
LARUEL, MD. 20810 

301-953-1155 
MasterCharge VISA 

*0S9 is a trademark of Microware 
Systems Corp. and Motorola Inc.** 



'68' MICRO JOURNAL 

ic The only ALL 6800 Computer Magazine. 
if More 6800 material than all the others com- 
bined: MAGAZINE COMPARISON 
(2 years) 
Monthly Averages 

6000 Articles TOTAL 

KB BYTE CC DOBB'S ' PAGES 

7.8 6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all tour each month: $5.88 
(Based on advertised 1-year subscription price) 

68 cost per monlh $121 

That's Righl 1 Much, Much More 

for About 

i 5 the Cost 1 

OK. PLEASE ENTER MY SUBSCRIPTION 

Bill My; Master Charge □ — VISA □ 

Card =■ Exp. Date 



For □ 1-Year □ 2 Years □ 3 Years 
Enclosed: $ 



Name 



Street 



City. 



State 



.Zip 



My Computer Is: 



68 MICRO JOURNAL 
3018 Hamlll Road 
HIXSON, TN 37343 

SUBSCRIPTION PRICE USA 
1 year S 18.50 2 years 132.50 3 years 148.50 

Life subscription S250.00 
NOTE: CANADA & MEXICO ADD $5.50 per year surface. 
New subscriptions require 6-8 weeks processing time. 

SUBSCRIPTION PRICE NON-USA (Foreign) 
Sent V IA Surface Mai I 
1 year S30.50 2 years 156.50 3 years 184.50 

Cash (USA) or drawn on a USA Bank!!! 

Forelqn sent VIA AIR MAIL (NON-USA) 
t year 153.50 7 years 1102.50 3 years 1153.50 

Cash (USA) or drawn on a USA Bank!!! 
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'69' Micro Journal 



STYLOGRAPH 

6809 
WORD PROCESSING SYSTEM 



(formerly STYLUS) will give your 6809 
real text processing muscle. It is a fully integrated, 
interactive, text processing system with state-of-the-art 
features such as: 

. CMSOC lAIED CDfTWG 

> DVNAMC OM-SOCZN FORMATTING 

. WOT ANT SOtOX UfOATING 

. tUWUfVA WONTING OmOB 

. sjmpu, snuxrnmj** am> documentation 

. MX AND OS-» COM" ATBJUTV 
. UKRA1 UTDATT. POUCY 

versions arc available for CT-68, Soroc, Haieltlne, Heath, DEC, 
Televlde o, Beehive, Mlcroter m, Intertu be, le ar Slegier, and G imlx 94x80 
terminals. Nee, Diablo, Qume, and tty type printers arc supported. 

OS-? versions are available from Mkroware, Box 4465, Des Moines, 
Iowa 50304 

Price manual on » 115,00 i NY add 
rty printer $135 00 sales 

other printers 1150.00 I tax 

fmOQM/tt™ « a trademark or SOND SVS5TIM4. flex a traoemarii or 
Technical sVttcmt Corauftsn. 



SONEX SYSTEMS 



716—634-9466 



BASIC 




$24.95 


KuH feature 10K BASIC w*tfc * 
i*r<n*T (WicUoo* And roilh fundi 
Ulak vrraton available- 6oon. 


d||H floatlnj potnl, 
on*. $009 vcr* ion only. 


SIM68 

4000 airaulator tor th* M0» processor. 


$39.95 


S1M80 

40*0 # km u La lor for 4900 & W0» prtjcranara. 


$34,95 


SUBMIT $19.95 

Commiu) Me proceaaor wilh parameter aubahtuOon 
tor KLEX '• . «S04 and 6W9 vrraion*. 


PAUSE $14.95 

Allow! for command* la function «ft«cLiv?Ly twi a 

■ mile dlak Fl.F.X ** •yatrm. 9800 6. 0fl0° vrrrnMl. 


MOVE 

Staff)* dlilt copy roulinr tor 6800 and 8B0B H.Hx'" 1 


$14.95 


Add 91.00 Shipping in USA. 15.00 vlacwhvrt. 
NY Slfttt' rrtidrntat plvaae add sole* ins. 




When ordering, plraav »pcCi4/: 

LSI EnttrpriAttt Lid, 


Proceaaor 16600 or SSOOi 
TafH-'KC Siaodardl or 
Dlak iPercom or FLEX**) 


PO Box 1227 






Woodhavcn, NY 1 1421 






(212) 631-0242 


VISA & 


MC acctptt 









HAZELWOOD COMPUTER SYSTEMS 



DM-64 
64K 2MHZ Memory Board 






The DM-64 is a 64K dynamic nemory board which operates at 2 megahertz with fully 
transparent refresh. This is accomplished with a proprietary memory control design unlike 
any other. The board appears to the bus as a 64 K static memory. All addressing options are 
made by DIP s witch selection. This board sets the pace in state-of-the-art memory design 
and is backed by a ONE YEAR FACTORY WARRANTY. 

COMPARE THESE FEATURES! 

• Fully Transparent Refresh • Each board exhaustively tested and burned-in 

• Conforms to ALL bus timing and loading *Low power consumption 

• Full 20 bit addressing a Gold bus connectors 

• SS-50 or SS-50C operation a Fully socketed 

• 6800, 6809 compatible • Industrial Quality Componenets and Construction 
a Individual disable on each 4K segment • Full 2 MHZ operation 

ASSEMBLED, TESTED AND BURNED-IN $495.00 

WHERE QUALITY ORDER # DM-64 

COMES FIRST SHIPPED post paid within continental u s 

Coming Soon . . . 

• 5 MB 5</4 " inchester Disk Dnve and Controller • Intelligent (Programmable) I/O Controller 

• High Resolution Color Graphics Controller "ANSI MUMPS Interpreter (Multiuser) 

• IEEE 488 Bus Interface 

HAZELWOOD COMPUTER SYSTEMS 

7413 N. Lindbergh, HazelwOOd, Missouri 63042, (314) 837-3466 
GIMIX STOCKING DISTRIBUTOR 



Master Charge Wsa American Express Oners Club 



Dealer Inquiries Invited 



'68' Micro Journal 



Model EP-2A-79 

EPROMProgr mmer 




Software available for F-8. 6800. 6085. 8080. Z80. 6S02. 1602, 
2650. 6809 based systems. 

EPROM type Is selected by a personality module which plugs into 
the front ol the programmer Power requirements are 115 VAC 
50/60 Hz. at IS watts. It Is supplied with a 36-inch ribbon cable for 
connectinq to microcomputer Requires IVi I/O Ports. Priced at 
$16900 with one set of software (Additional software on disk and 
cassette lor various systems.) Personality modules are shown below. 

P>«No ftust«n» Pile* 

PM0 TMS 2708 Jt7(K> 

2704 2708 17 Ol 

2732 3i (XI 

TMS 271b , 7I1( | 

7 MS 2532 3300 

TMS 2SH.2716 2758 170(1 



PMI 
PM2 
PM3 
PM4 
PMS 
PM8 



MCMW764 



3500 



Optimal Technology, Inc. 

Blue Wood 127. Eidy-Mlle, VlntnU 22936 
Pboftc (804) 97*5482 



DYNASOFT PASCAL 1.2 

DVNASOFT PASCAL is a portable p-code 
implementation of a Pascal subset designed for 
cassette-based 6800/6809/6502 systems with at 
least 12K of available RAM. 

DVNASOFT PASCAL includes the control 
structures of standard Pascal and the data types 
INTEGER. CHAR. BOOLEAN, SCALAR. 
SUBRANGE, POINTER and ARRAY. Version 
1.2 now support heap management using the 
standard procedures NEW. MARK, and RE- 
LEASE, and has a re-designed table-driven I/O 
system which permits adaptation to a wide range 
of peiipherals, including disk. Its one-pass com- 
piler produces compact ROMable p-code, and 
the 1.5K run-time interpreter can be supplied 
separately in ROM for dedicated controller 
applications. 

The complete system is available for commer- 
cial users with interpreter source code and license 
for $85. Personal/hobby users may obtain the 
cassette and users manual only for $45, including 
air mail postage. Quantity piicing available on 
request. Check, money order, and VISA accept- 
ed. 



\^systems ltd. 



P. O. BOX 51. WINDSOR JCT 
NOVA SCOTIA. CANADA 
BON2V/0 (902)8612202 



64K DYNAMIC RAM 

FOR THE SS-SOC BUS 



DnDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD 



DD 



]ooooi50 



D D D 0»[_3 Q D 



IECQIES II II 70 IIIIESS-UNES 
llll IFEIATIIN 

•Mil KIT 11$ 349 

HSEIIIEI 11$ 399 

IEUVEIT 4-1 WEEK 



viu.cincMOui,in«r oRmr* acc 

ONTARIO Mil. ADD TT. Will TAX 



em $435 

CM $499 




RCE 



ROBERTS CONTROL EQUIPMENT Ltd. 
J*« WIITOM no UHIT * WI1TON 
ONTARIO CAAAOA nil INI 



(416)669-6455 



(716)631-8178 



HAZELWOOD COMPUTER SYSTEMS 

SI. Louis area's full service computer store orlenng the full 
line ot GltolX quality products We SUPPORT what we sell! Call 
on us lor consultation and advice in setting up your 6809 
system. We pul II all together! 

• GIMIX Computer Systems and Accessories 

• Microware Sotlware Products 

• TSC Sotlware Products 

• Great Plains Accounting Packages Gen Leg AP AR $295 00 

• RMS Data Base Management System 20000 

• Stylograph Word Processing Systam ISO 00 

• BASIC Cross reference program 25 00 

with Source Listing on D.sK 45 00 

• Haielwood DM64 64 K 2MHZ Memory 

Assembled. Burned-ln end Tested 49S 00 

• Hajelwood VC-2S6 256 « 256 Graph.cs Board 350 00 

• Verbatim Oatalite Dlskeims 

MD-S2S-01 Single Sided Box ol 10 26 00 

MD-SSOOl Double Sidad Bon ol 10 42 00 

• MPI 5V." DISK DRIVES 

Model BS1 Single sided, double density. 40 track 249 95 

Modal BS2 Double sided, double density, 40 treck 334 95 

Model B91 Single Sided, double density. 60 treck 32* 95 

Modal B92 Double sided, double density. 60 track 469 95 

WE SHIP POST-PAID 
within continental United Steles 

rVherv Out fly Comes Rrst 

HAZELWOOD COMPUTER SYSTEMS 

7413 N. Undeergn 

Huelwood, MlMOtirl 53042 

(314) S37-346C 

Glmlx Stocking DdtrfDutor 

Muter Charge Visa American Express Dineis Club 
SEE GIMIX AD PAGES 3 & 56 



rEMS 
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68 Micro Journal 










THE ORIGINAL ADVENTURE! 

RUNS ENTIRELY IN 36K OF RAMI 

NO OISK ACCESSES OURINQ GAMEI 

AVAILABLE FOR WOO OR 6008 ON 8" OR S" FLEX Ofl SSB 00 «8,'89D. OR 
FOR 3- 6800 PERCO OISKETTE 

REOUIRES MEMORY AT S0O0O ■ STFFF PLUS OOS RAM 

25 SO POSTPAID IN US CANADA OTHERS AOO JS 00 POSTAGE FOR 

FLEX it a iradarnatk o) Tocnracai Sysiems ConsulKnK. me 

APPLICATION SERVICES COMPANY 
P.O. BOX 12227 
WICHITA. KANSAS 67277 

5A MC PHONE 316-722.34 10 VISA MC 



•l«l«l«l«!«l«l«t«!«l«l«l«l«l«t«l«t«l«t«l«I«l«I«I«l* 

F&D Associates _ „ 

S-SO 
1210 Todd Road BUS 

New Plymouth, Ohio 

45654 , ., , . , , 614-592-57215 

Sena for free Catalog 
Viaa ** Master Charge « C.O.O. 

This Months Feature 
The "BIG MOTHER" 



The BMB- 1 is a large mother board lor S50 systems It consists 
of twelve 50 pm and eight 30 pm slots on 1 B thick epoxy glass 
maienal The I/O address decoding has been improved over 
some earlier mother boards ottered lor the S50 bus Each I/O 
slot has been uniquely decoded 10 either lour or eight 
addresses depending on option settings The entire 10 section 
occupies either 32 or 64 addresses and does not overlap up 
thru the 4k block where it is assigned DIP switches or jumpers 
can be used to assign the addresses anywhere in memoiy An 
extra line has been provided so that boards on the 50 pin bus 
can steal I/O addresses if desned 

The board can be cut at each tour slot section to form lour and 
,* eight sloi versions and the I/O section can be sheared oil and 
J* Molex connectors added to make an I/O adapter board to add 

extra slots to the front or rear ol a 50 pin bus 



BMB-1 



Bare Board and Documentation 



$55.00 



add $3.00 «Vh par order 

•t«t«|«!«|«I«!«!«t«!«!«|«|«I«|«!«!«I«!«I«!«t«I«t«I« 
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PRODUCT ! 

RR*32 

Static Ram/Rom 
Board 
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U1NHFACE BR-1 BIT RATE GENERATOR 
D Supplies standard baud signals or jumper 
selectable high baud option 

Facilitates upgrading to S-50C extended 
addressing 

Uses chips and crystal from your 6800 processor 
board without losing processor (unction 
(SWTPC MPA requires Upgrade Kit) 



Complete and tested 


$65.00 


Assembled and socketed 




(without chips & crystal) 


$44.00 


MPA Upgrade Kit 


S10.00 


Documentation only 




(credit to future purchase) 


S 5.00 


UNICOMP BT-1 ACTIVE BUS 1 



□ Presents 120 ohm active termination 

Allows greater than 5 megahertz operation 
on all standard motherboards 

Can eliminate critical timing and noise 
problems when using fast devices (e.g. 
dynamic memories, hard disk drives, etc.) 



Assembled and tested 



$75.00 



Cold plated connectors are standard on all 
Uniface S-30 and Unicomp S-50 products 

microdyne AddS3.oo 

po Boairor • QrMmHi*. ms JMoi • iw>iU3s-M2i Shipping 

Model 6800CL4 ColClock/TIMER 
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IT'S A HARDWARE CALENDAR/CLOCK 
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t A9.9S Ooldplalsd butt [onim'D'i 1 6.00 
S3J00 Sh.spmgklKnMll.rg S 100 

* FMLT DOCUMtNIIOi IraltwciloM, diagram,; ihavr; nwi IfwlOpogM 
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ADVENTURE 

/ . 6800 / 6809 

/ • ALL NEW. EXCITING SERIES 

' • CHALLENGING SITUATIONS 

« FAST. EFFICIENT MACHINE LANGUAGE 

• REOUIRES 1SK OF MEMORY PLUS OS 

• SAVE GAME IN PROGRESS 

• BV." DISC. TSC FLEX COMPATIBLE 

MARK DATA PRODUCTS IS PRODUCING 
A NEW SERIES OF ADVENTURE 
GAMES FOR YOUR 68XX. 

CALIXTO ISLAND • 34.9B 

NEW - BLACK SANCTUM -14.98 • NEW 

ORDER BOTH QAMKt FOR SB. OS 



■MORE COMING SOON- 



SHIPPED PREPAID IN CONTINENTAL U.S. 
CAUFORNIA RESI ENTS. PLEASE ADO 6% TAX 



WATCH FOR TRS-BOC COLOR VERSIONS 



MARK DATA PRODUCTS 

I BARQUILLA MISSION V1EJO. CALIFORNIA. 92BO 1 



(TI4) TOO- 1991 - EVENINGS 

I A !« A IMiDIMAftn Ot* TEC . tf*C- 

>«i f **J=i****\RiR or TAMOV CO* 



SOFTWARE FOR PERCOM LFD-4QO 



DIXIE 



o complete DOS package 



$60 



FT A TIJE FS i Pynamk *llac*tton of di»k iporr, , *. rilrrtldtrr IavrJ". **• 
t.1»i pc r iIIbV, lit c1-arAcl«<r nimri, Oltlrk t, »»*v conversion from MI*X. 
W E S 1 ll T W T COMMANDS: frrtlr mlr*-*. rrnAmv, pro.*<l/unpro. 
int. Mvf t hi**., amf »J«*i'iil«- J'lLF (*l ipecl/l^J d.r*<<t<>ry lrV«l). C'ri*«l»». 
fir***, anil r>i4Tiir IMMFCTORY l,f!VFI.i Pt.nl d.»ti Urwl *. number of 
frr*. Bpclor-. Pf Inl rJl rt-itory report ft i ifWtiHcd. rc-vcl). Jump to Brtrirna.., 
tFT ll.fT iTSr Cftn^rt VI F»X Hut lu mx.P ri1«k. Ml «l>h. <^*r.Br dial 
UHt>l, K hript iV/riiJUi I Hr.V* iU»V ff»pV' r"H* vopy- Oirrriorv rrp*rl to printer. 
PATCirK^: fTTcom Sl'PHH 1»AS|C. TO UCIR' f» rditcr. F iittbotU t<*rm. 
Slt-r, An.) Ifl XI :>P* TSC riMHk editor And ttprmliVr. SH'TP aK l.nlr, 
R E ll J R F S I MtKHUG tyiK m*nlt«t. MIN1DOSI.J. DSOworri. RAM. 
YOT- Cf T7J70H r PPOW. 1 «H*>h. with tOufC*- for all *o(t»..r. Minwl. 



XREF 



a cross reference patch 



$15 



Add* a ayirAol rron r«frr*sc« Aa*Ambly opf|0f» lo thr rV(Com AurmfcUf 
<*>*■* l DIXIF.msdlllrd vrriiuntl. Suitrr« rode «upflll*d Oftdivk. MkiuaI. 



S*r rivlfw «r DIXIF «wl XRl T In Ho*. *»i0 if«w of '■*• MICRO and *«• 
ih*t Ihr PffComSlrPER PASIC patch and Ihc WPK .to. DIXIT di»l conv*-r. 
• ton uttltlV ar# both no*- rompWifd and aupplttd with lh«> DlXtF. OacIuKf^ 



MUMfan ifiMtnli add 4^ 
Spvcify IS or 40 irk dnvti 



Chech or mo*Ky ordr ■* 
Add &2 /order •hippie.* 



BLUE HAT SOFTWARE 



BOX 4127 FLINT, 
48S04 



Ml 313-738-2863 evenings 



T.rO.400. MPX. TOVI~MVP. «n4 MINlODA t*r rrt*}vm.rkt or Nr«om 
f>*lt Ce. Ire. VIIKBVC la t iFiHiintrl. of MotoroU. lac. 
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DYNAMITE® 

„ "THE CODE BUSTER" 
DISASSEMBLES 6800 & 6809 MACHINE CODE 
INTO BEAUTIFUL SOURCEV I 

v y v N 

• Convert your 6800 programs to 6809! 

• Automatic LABEL generation 

• Allows specifying FCB's. FCC's, FDB's, etc. 

• Constants input from DISK or CONSOLE 

• Automatically uses system variable NAMES 

• DISK-lo-DISK or DISK-to-CONSOLE operation 
Includes 5" or 8" FLEX 9 diskette with relocatable 

object code. Full operating instructions (you II learn in 
minutes!) 

Order your DYNAMITE'" today 
Only $60 00 postpaid in U.S. MC & VISA accepted 

6809. FLEX 9. and 24K total RAM required 
order from: 



COMPUTER SYSTEMS CENTER 

13461 Olive Blvd. 

Chesterfield, MO 63017 

(314) 576-5020 

we also stock SWTPC. TSC, JPC products 
Hours 10A.M. to 6P.M. Mon. thru Fri. 



% 



Dealer inquiries welcome 
FLEX is a trademark ol TSC (Bless their heads) 



JUGGLING 10 JOBS? 
GETTING BLEARY-EYED? 

Take a break with 

MICR&POWER's 
JUGGLER ■> 




5PLAATI 



A tew minutes ol exercising your liming and coordina- 
tion with this last action game will bring you back to top 
efficiency. 

Order for 6809, 6800 using CT82 & Flex - 4 Basic & 40K. 
Other systems inquire. 

$24.95 on 8" Diskette. Source only— $19.95 

fill. Residents add 6% Sales Tax) 

Check or C.O.D. — Dealer inquiries accepted. 

Authorised SWTPC Better 

MICR&POWER SEES? 

1418 Wbsi ThorndalB • Chicago, IL 60660 

(31 2) 989-8585 *HM u * Irtrltmalh ol TSCj 



6809 Small C Compiler 



Generates assembly language source output 
Requires only 16K memory 
Library functions in source code 
Generates position independent code 
Supports most C functions 
Generates ROMmable code 



INTRODUCTORY PRICE S75 
specify 5 or 8 inch diskette SSB or FLEX 



TERMS: Check Or Monty Order. California resident! 
add 6%. C.O.O. orders add S3. 50 shipping & handling. 



DUGGEFVS GROWinGBlSWTEmS 

POST OFFICE BOX 305 SOLANA BEACH. CA 92075 

Available soon: Basic to C Converter 




DIGITAL SERVICE & 
DESIGN 

P.O. BOX 741 
NEWARK, OHIO 430SS 
PHONE (614) 366-6314 

32K STATIC RAM KIT CALL 

DSD P/R-32K memory card with FULL logic chip set 
and 16 each 200ns 2K x 8 STATIC RAM MEMORY 
CHIPS. 540 ma TOTAL card accessed current. 

16K STATIC RAM CHIPS CALL 

TMM2016P-3 2K x 8 static ram memory chips. 
NMOS structure. 200ns access time, 100-125ma ac- 
cess current with 10-15ma standby current. 

•PRICES DROPPING" 
"PLEASE CALL FOR CURRENT PRICES" 

DSD P/R-32K 32K PROM & RAM MEMORY . $27.00 
DSD 21 14-16K 16K RAM MEMORY CARD . . $27.00 

DSD U P 8255M INTERFACE CARD $1 7.00 

DSD 68047 VG 1 COLOR GRAPHIC CARD . .$39.00 
DSD SS-50-5 MOTHER BOARD w/pins $30.00 

OHIO RESIDENTS PLEASE ADD 5.5% SALES TAX. 
SHIPPMENTS ARE POST PAID. OUT SIDE USA & 
CANADA ADD 10% FOR AIR MAIL & HANDLING. 
VISA & M.C. 
PLEASE CALL 6/9 P.M. E.S.T. FOR INFORMATION 
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Why wait up to 6 months for high 
quality 16-bit resident system software, 
when you can get it now? 

Hemenway Associates can give you the 
software tools you need to get the most 
out of your 16-bit harcfware. Because 
8086. Z8000 and 68000 Systems Software 
is sitting on our shelves right now. 

Single user operating systems, macro 
assemblers, text editors, floating point 
packages, multi-tasking operating sys- 
tems, linking loaders and PASCAL com- 
pilers are all ready for immediate delivery: 

You've heard about Hemenway 
Associates' system designs In the pages of 
EDN. But now you can have Hemenway- 




HEMENWAY ASSOCIATES, INC 

When it cO m ?s to so'rware. com e to Heme n way 




designed software 

processor. Our software is easily adaptable 
to any harcfware configuration. From 
manufacturer evaluation boards to full- 
blown microcomputers. It's efficient easy- 
to-use and backed by ongoing support 

So whether you're a microcomputer 
manufacturer, software developer or inc 
vidual microcomputer owner. Hemenway 
has the software for you 

For the hard facts on Hemenway soft- 
ware, write or call: Hemenway Associates, 
101 Iremont Street, Boston, Massachusetts 
02108. Phone:617-426-1931. 
TWX 7103211203. TELEX 92173S 



THIS NEW DATA I/O 6800 FAMUT TESTER 
CAN SAVE YOU A LOT MORE THAN IT COSTS. 




Reject bad devices before they 
get into your production line. 

: i faulty microprocessor or 
penpf • ne of your 

tsyouproffi 
'eshoolmg and replacen 
Wnh the new I del 

ow-cost 

Comprehensive testing detects 
problems in 6800, 68A0O, 
68B00. 6802, 6808, 6810, 6821 
and 6850 devices 



Easy set-up and 
operation. 

orrecl test adapter < 
the tester and you're reao 
begin No need to hire skilled pers* 
to write test programs, specify 
vectors oi 

Toe: 

i 



I 

Reduce parts shortages and 
ease device returns. 



•ne 6800 I 
ju can qu" 
ana en all 

devices to mak. 
components you ho 

Most device vendors require 
proo 

■ 
680i 
ano 

Backed by Data I 0"s 
commitment to quality and 
performance . . 
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Verbal im 



minidisk 



D 

i 
s 

K 



\ferbatim 



VERBATIM DATALIFE DISKS 

WORLDS FINEST QUALITY DISKS 



5- Soft Sactoi 

>' 10-18 Saclor 

5' Soli Socloi Ooubla 

SI did Ooubll Oanalty 
S- Pl»i,ttc Library Bo» 



t2.7i •■ 
11 75 •• 



l« 93 M. 
MOO •• 



a* Son Socio' Sinflia Stdod 

Doublo Danally 13.95 01 

a- Soli Soctor Doublo Sldod 

Doubll Oanally 14 75 oo. 

I ■ Plaollc Library Bo« tl.OO •• 



Foralgn Ofdara Add 10«w Surface 20% Airmail 

Qurne Siac* Mtin.alrma R'Mwr™ S3 67 Qufne Black Nyl ol i Ribbon* V 97 

DEALER AND VOLUME DISCOUNTS AVAILABLE 

SOGTH EAST MEDIA SUPPLY 

P.O. Box 704 Chattanooga TN 37443 
1-111 M 77- »4T 




6809 
POWER 



DATA MANAGEMENT SYSTEM - DMS?/VM 

• Virtual memory technology - databases to I000K 

• User defined hierarchical files to 12 levels 

• Alpha, Numeric, Decimal, Integer & Coded field* 

• Fast filed point BCD arithmetic to 16 digits 

• Select, Sort and Key Access on multiple Fields 
•CRT Inquiry and formatted reports witn totals 

• Simple High-level Command language interface 

• Accomodates majority of business applications 

• Written in hignly efficient modular assembler 

• Runs on SWTPC 6809 56K* with 8" dish, FLEX O/S 
•Commercial Duality and easy to use.......«650.00 

DATA MAHAGEMEUT SYSTEM DM5| 

• Entry level system - allows databases to 32K 
•Same as above but w/o virtual memory. -.1230, 00 
Also Available: 

BASIC ACCOUNTIHG SYSTEM f 9 r pMS3/VH 

• Point-of-sale option, User defined transactions, 
•Inventory, Acets Rec fc Pay * much more...*350.00 

Basic Accounting System for DMS1 4150.00 

Write for Details and Software List! 

WESTCHESTER Applied Busines* Systems 

P.O. BOX 187 

BRIARCLIFF MANOR, N.Y. 10310 

914-941-3552 

FLEX it I tridmrt of Technical S^sltttf ConiultJnU, Inc 



WINDRUSH 



MICRO DESIGNS LTD 

INTRODUCING OUR UNIVERSAL 16K MEMORY 






■*>H i in nHnllt ilt'Sffi iB A 



*i.r#iT 



TWO INDIVIDUALLY ADDRESSABLE BK BLOCKS CAN BE ADDRESSED AT ANY 

8K BOUNDARY VIA DIL SWITCHES 

EACH ZK DEVICE MAY BE DEFINED AS RAMlTMSaOK). EPROM(27!6(SV| >, OR 

CMOS RAM(HM«118P-3I VIAA DIL SWITCH 

EACH ZK DEVICE MAY BE DISABLED VIA A DIL SWITCH AND REMOVED FROM 

THE MEMOP.V MAP 

THE BOARO IS FULLY SOCKETED AUGAT SOCKETS ARE USED FOR THE 

MEMORY DEVICES 

THE BOARO HAS BEEN PROVIDED WITH ARECHAROEABLE BATTERY TO BACK 

UP CMOS RAM DEVICES SO THAT THE BOARO CAN BE CONFIGURED AS 

NONVOLATILE MEMORY 

£ 120.00 (EXCLUDING MEMORY DEVICES) ALL INCLUSIVE. 
DOMESTIC OR FOREIGN, ACCESS/VISA/MASTER 
CHARGE/INT L MONEY ORDERS 

WE DESIGN AND MANUFACTURE 68XX COMPUTER SYS- 
TEMS TO INDIVIDUAL REQUIREMENTS. WE ARE ALSO 
DISTRIBUTORS OF THE ENTIRE RANGE OF SMOKE SIGNAL 
BROADCASTING EQUIPMENT. 

GAYMERS WAY INDUSTRIAL ESTATE, 
NORTH WALSHAM. NORFOLK, ENGLAND. 

TEL; N. WALSHAM (06924) S189 TLX- 97S212 NORTEKG 



CT-64 




CT-1024 



* DMA VIDEO ADAPTER 
FOR YOUR TERMINAL 

• DMA (ability to update anyplace on the screen 
directly) 

• HIGH SPEED DISPLAY (fast as anyvideo board) 

• KEYBOARD CONTROL (ol baud rateand paging 
scrolling) 

• DOCUMENTATION (includes source listing that 
replaces Outee) 

J.B.I, adapter with memory $142.50, J.B.I, adapter 
without memory $1 29.50. Source Code on Disk $5.00 — 
Tape S3. SO 

Provide your system configuration and soltware. 
Terms: cash. MC. Visa or C.O.D. plus $3.50 
shipping and handling 

Johnson Micro Computer 

2607 E. Charleston 

Las Vegas, Nev. 89104 

1-702-384-3354 
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THOMAS INSTRUMENTATION 

THE MACHINE TOOL, INDUSTRIAL SPECIALISTS IN BUSINESS ON A 

FULL TIME BASIS FOR 10 YEARS 

NEW PRODUCT: S-R/R 

48K 2MHz STATIC RAM/ROM CARD 

♦24 2K blocks memory mapped on any 2K boundary 

•uses low power 2016P-2 (2128) RAM and/or 2716 ROM 

•mix 4K blocks of RAM and ROM 

•6800 and 6809 compatible 

♦use on SS-50 and SS-50C buss 

•decoded for extended addressing 

♦5 volts only 

•low power consumption (typ. '^i amp with 48K RAM) 

•gold connectors 

Special Introductory Prices 

Bare board S39.20 2716 SI2.80 20I6P-2 S 13.60 

A/T without memory chips SI 00.00 

A/T with 16K $220.00: with 32K $316.00: with 48K $440.00 

NEW ACCESSORIES FOR 68XX USERS: 
SS-50/SS-50C EXTENDER CARD $35.00 

SS-30 EXTENDER CARD $25.00 

•Both cards assembled with a built in logic aid & gold edge connectors 
SS-30 WIRE-WRAP/PROTOFYPE BOARD (board only) $20.00 

•Pad spacing permits most standard sockets from 8 to 64 pins 

•Provision has been made for voltage regulators 

FEATURED PRODUCT: SP-1 Bare card $49.00 Asm. + tested $195.00 

*A super prototype board *Card design includes 

(3) 6821 6 parallel ports 

(4) 6850 4 serial ports 

(I) 6840 3 16 bit counter/timers 
which are fullv buffered and decoded 
•Accomodates a mix of 38, 14 & 16 pin wire wrap sockets 
•Pad spacing permits most standard sockets from 8 to 64 pins 
MODEM CARD B/C $ 49.00 

special parts kit SI 95. 00 A/T with extra features $395.00 

A/T without extra features $325.00 Software obj. & src. on FLEX disk $ 10.00 

•SUPER CPU assembled with source listing BACKPLANES AND MOrHERBOARDS 

without 2K EPROMS 12-2708) $235.00 * 16 position SS-50 $80.00 

•Monitor in two 2708 EPROMS $29.00 * 12 position SS-50 $60.00 

•CPU bare card. doc. & src. S 59.00 *« position SS-50 $40.00 

•VIDEO RAM asm. 7x9 chars 64x16 $195.00 * 6 position SS-50 $30.00 

•VIDEO RAM bare. doc. Xtal. ire. $49.00 * 4 position SS-50 $20.00 

•PARRALLEL I/O asm 100 I/O lines * 8 position SS-30 $39.00 

incl. 5 PIA's for 10 ports $139.00 **Connectors: 

•PARALLEL I/O bare card & doc. $ 49.00 G OLD $1 .60 ea I M or F) 

♦SS-50 WIRE-WRAP/PROrOFYPE bare S 39.00 TIN M $ 40 ea F $ 50 ea 

"TRANSITION CARD asm. S 95.00 

•TRANSITION CARD bare S 49.00 

DEALERS FOR SWTP C, GIMIX, AND TSC 

•All Thomas Instrumentation's cards come with full documentation including software source listings where applicable * All 
assembled cards are burned in at 150F and fully tested with Gold conn. 'Bare card prices do not include edge connectors 
♦See previous ads. write, or call for more detailed information. 

THOMAS INSTRUMENTATION 

168 EIGHTH STREET — AVALON, NJ. 08202 (609) 967-4280 

NJ RES. INCLUDE 9% SALES TAX 

CONT. USA INCLUDE $3.00 SHIPPING, CANADA $6.00, FOREIGN $12.00 

MASTERCARD, VISA, and C.O.D. ACCEPTED 

To satisfy in-depth questions regarding our products send $20.00 to receive full documentation, schematics. & source listings for all 

boards currently in production 




64K BYTE CMOS STATIC 

RAM BOARD . . . with Battery Back-Up 

Using the latest in memory technology, the GIMIX 64K BYTE CMOS STATIC RAM BOARD 
combines the best features of previous memory boards on one board. 
FULLY STATIC MEMORY with its inherent low soft error rale and freedom from alpha-particle induc- 
ed errors. No complicated refresh liming or clocks requrred tor data retention. Fully compatible with 
any ot the 6800/6809 DMA techniques. 

HIGH SPEED 200ns. memorys tor guaranteed operation at 2MHz. with no wail stales or clock stret- 
ching required. 

ULTRA-LOW POWER CMOS RAM requires less than 1/4 AMP (250 Ma.) al 8V lor a Cully populated 
64K BYTE board. Less power supply loading and heal generation tor cm), efficient operation. 
HON- VOLATILE using an on-board nickel-cadmium battery. The board retains data even with system 
power removed. With the battery fully charged, the contents ot the memory remain intact for a 
minimum of 21 days. 

HIGH OENSITY permits greater memory expansion to meet the needs of todays sophisticated, multi- 
user/mulli-lasking operating systems. 

ADDRESSABLE in two 32K sections that have their own decoding for both the regular and extended 
(SS-50C) address lines. Each section can be addressed to any 32K boundary in the address range 
(1 M BYTE with extended addressing). The 32K sections are divided into four 8K blocks that can be 
individually enabled or disabled. Disabled sections do not occupy any address space. 
RELIABLE like all GiMix products, the 64K BYTE CMOS STATIC RAM is designed with reliability in 
mind. Series damping resistors, a lully gridded power and ground layout, and generous power sup- 
ply decoupling, all contribute to reliability and data integrity. An unsafe voltage deled circuit inhibits 
writes to the board . when the 8V . supply falls below a preset level, to prevent loss of data during the 
transition between system and battery power 

The GIMIX 64K BYTE STATIC RAM BOARD is ideally suited to a wide 

variety of applications. 

Its high density and ultra-low power consumption make it possible to greatly expand systems with a tew 
available bus slots and limited power supply capabilities 

The balteiy back-up feature is useful where data loss due to power failure cannot be tolerated, or as a replace- 
ment lor disk or tape storage where conditions such as environment prohibit their use Since the entire board 
can be hardware write protected by a switch located at the top of the board, it can also be used to emulate PROM 
or ROM memoiy This Is especialtyusetulduring firmware dewetopement where frequent software changes must 
be made 

When the board is used tn conjunction with a device such as the GiMix MISSING CYCLE DETECTOR B0AR0. 
which monitors the AC line and generates an Interrupt when a power failure occurs, critical data can be stored 
and system integrity maintained during either expected or unexpected power outages. 



TTie GIMIX 64X BYTE STATIC 
MEMORY 80ARD is available in 56K 
and 64K versions Both version in- 
clude all ot the above features, gold 
bus connectors, and come fully 
assembled, burned in, and tested 

56Kv»«» $ 994.56 

(Socketed tor S4K| 



64K, 



$1088.64 






GIMIX KNOCKS OUT DISK PROBLEMS 

GIMtX DMA 00U8LE OENSITY 
DISK CONTROLLER #68 

Th* GtMIX (MIA iO*«ct UtVttfy **£**« QH>R CW 
TflO«.lEft h*ft m» -jMtii.r.*! «fttM)*J to '0*h» tftf *u* 
pMFAMr or tp4#r* «eN*«*W!J «*#■ >«*•"**«*. '*Wk*fl 

opviiMS an*** wen «i OM* and iM-FUU '* 
HIGH S?£ED utirflp OHra »' K>0»e OMA ci/tuttry for 
QuiriritMd QCWliHOri «tj 2MH/ OMA Innftfr* t**0 
placaatluH bun *»eod uarnOBeQQcycIa »tf*iOMA 
Onof in* iMuiwff partmaiars ir* OAft&ad ro tne man 
tfol W «JW) OMAirartslvris trmialed ii» prvcaroao* r* 
fiH to* other ta»»k iniarrupta c*n Mr oa<>ata.»ed 10 
indieatatfta completion 01 is* mnaler 

SfNOlCAMQ DOUBLE OEMSriT (UUsm»(J»cmmcoml>ft»llonarS<k and 6 ' HOpoy 4*k 4/rrea, HW tftdtMuViAMM 

linfliv «nd ooufXt *'*cn de*wi ?. up to * dms tow 

lOw ERAOR RATES */» mtured by a pnast lock dai* recorary ekcmi idiia *ev*>*wt one « 4t nA . i a6tfl »iit«pnaa*npeniat»n 

cucuiiiy lor drives ittal raquit* fxocortp Sapiula prvnxn p idjusifr»»ori »r» p*ov*i*0 tor 5'» and V df^a* 

ADDRESSABLE to a»yB brla bound ajry tn Xnm lOdhrU ip«c»(1M bvi* wften i«t»oO#d id&ats tiacodtnQ »f UHO) TfM&oaid 

occupi*s only 6 by)** ol kmioh fpaca 

EXTENDED ADDRESSING cOAlrot ufrknB in* SS-JOC ex landad addmss iinu Control of The e* landed «dflr»ulmH Allow* tne 

beard iq pa**d'rn DMA transfer* to and from any moatts* *t me 1M byiaaOdrat* spact 

FUtLY BUFFERED wttnaatwataSV and B p output buffer* and »cnm«Jt inggt* tnpui ttufier* 10c MiedLSJ<d/>vtia<0nat*. 

TTm outufWi *Him est aroaauv &«■ is ptrtomi «Wui*ieactfr*ti*rn)«< .1 mttn/na wwm ^i*ynwm d i/Odtvx eontaoan amen caoun 
VKmuMotlfw prrxnur durtm} dm wrotwa to aid trm dirt 
TiiBHeAiif^ «partiM n ■ tnaiv-iiiw/t^ 

« W Mir atSamMttf. ejt*Ti*d M. and i»»f«d S 54 6 66 



GIMIX D0U8LE DENSITY PI0 DISK CONTROLLER ft 28 

tf* Oritur OOU&lE Ot*S*Tr f*Oif>*<XJ*A*tv£QvOiC<$* 0O*ff AOU£A •■ j «'xjr,.» Hopn a.t- 
€m*rf«««A)rv»#»«aO0 trtrtrmi (W /«• SS-SOo* SSJtfCtWl r^M Aosreprrf tcaM^r 0*CuB«t ©^ •*>' 

• DoM* iris uttwrman»4 siar^t) c«sa0iv 6* ftng** 0«\»rty coninjimi 

• St"t*jyx) aou«aaanitif'opataf>on 

- ***!• tot* 0*1* ««t<N«f> orcudldata Mti(v*«»l 

• AJim itW wrrlt Ofmwy^TMf» arscjwp) 

• Qcnfrote «P 10 *ow S^»* #tr« 

- Contnrik ii-j; n *rtd OouDW t .— d,d a>/vt7i 

• 0«w*tM lomfei lrwdit»e«o«»i»r«r*(]iJir»«(F>l»ollt>cWi9i«jr<r>C4ftJ tmiiceor flrsh oortvo*** 

u: 

t»» t>Hii ocx* l otniiT » a* &eh COaTHVitu »t -»»irT«fmix«TOurtrjr»»caa«o^ij*ff«awar^ew 

0^iaa«>|«ii>!M(awTi>WaWiH aa p «ru t»«»rj^ ««<ar> aTm 

#» inay n»«mBia«,taim*d m and dMUd S346.26 



GIMIX 5/8 DISK CONTROLLER BOARD 156 
fa* OrVrx j* otsa COMmoiLfR >» a aw/r* noppy d>v »%n>c* ro/ vw *«m ecw «aCO *.»* 

•598 tn'rftttOA M» S&WtVS£«OCfiufl TfrrOMrtf 0*r*<£4*V «Oj>« OM jTiDte'?ft*JIF««t *OCwl 

• Hafdwara tni annaira ann-manrl «nh«ia>fiAoart>iioor(no>»>ni(SWTPr. OC-t OCjirtt DC-9) 

- Centra* up to lours** dtiw tnevo k )r«(*m« 

• Corrnm vnmueii-* and 6T dRva* up CO ttiv STfra* rntAf i»M09 ifiMm 

- P"rj.idn tar oovb'i* h — fl» a drnca 

• SyAertr^vwdAtntajoaraiorfotdaUi fitiaadT 

• Oa»>gn»d to nwal o»» data rtoi*»jm*? f*q>>i •*»« Hoi tna it»i liopov tf*»* w»rtn»*w» i C 

Tnt^aV tOa wjDijr TO tWaigiMj Bf iaafiiw»t*» reruonj a» <«■»«* *«*«■>■ prteo«ir»*»» ** 

W« <my «*»■ « * J . bwn*)a*K*inalii**d SZZ6-5S 



NOTE: wne* om«#^g o*** cantiollan plaaa* apacify irta maka and modal ol rha OVrvaa baiog utad 

GIMIX 6809 FLEX" 





6Vun 



Hfltajnrti 



ttfm Ki.l > «*aM*as»* lOMUTrji 



«#*nrafct*t>ST. ar%at aw mom #W i Btr** i i 

OiMix diet FLE3C™ taaetlv •ofrt/oih* and lya* 01 artra. 

r. or >% R 40 TrKt |U TV1X or t.i ~ B tnek OH TFD 

■*t+Mrt» (H rwscaoHHtaca q*.4.™*«i ** •««*»*• «*• <tj ev*-» UiW:j j i* 
*i«*wtt Ur>HX* Tw *Hi bo niiiptM to* 1h« OlMli: OM4conlf«Off 



tm im * m*w*nwa**imfto*i? tem m** emir'' 
K«ft«Mi»<#t»atc*e^Mi*tei«va;uisla«a. vgatraar 
, b<ui mi • wceam «bbb «a» o«*oaj »*c«l asah 



d *l Thi»B>«oiiuti auf 
S90.00 
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FINALLY.. 



We've talked about it. 
Now, here it is. 



Low power ■ only 30 watts 
Quiet ■ no fans, brushless motor 
Incredibly small like minifloppy 
Pasl -step rate 1 SmSecor teller 
rotation 3600 rpm 



FL£x it.ti.tfeio.'Hoi T.chnie.1 
S» »!«»» Comul I »n<» 




5 Megabytes, formatted 
Software for FLEX, UCSD Pascal 

available separately 
Complete subsystem, includes: 

ST-506 Winchester drive 

controller/formatter 

SS-SO interface 

anodlzed cabinet with power supply 

cables 



Tallgrass 
Technologies 

Corporation 



7623 W 86th St. 

P0 80X12047 

Overland Park, Kansas 66212 

(913)381-5588 



Price S2295. Terms C.O.D. or Prepaid 

Introductory Price— Direct Mail Sales 

Only 

Shipping charges will be added. 



f " \ 

Control Systems, Inc.'s license to distribute the 

UCSD p-system has been acquired by Tallgrass 
Technologies Corp., effective January 31, 1981. 
Tallgrass Technologies Corp. is the only author- 
ized distributor of UCSD Pascal for the 6809 SS-SO 
bus. Tallgrass Technologies Corp. will endeavor 
to provide assistance to existing CSI customers. 



Supply of drives limited. Delivery 
estimated at 3 to 6 weeks ARO, 
first come first served. 



FREE MEMBERSHIP IN USUS USER 
GROUP 

FREE* USER GROUP SOFTWARE** 
'Free when written request accompanies pre- 
paid order. Some files may be omitted at the 
discretion of the UCSD System User Society 
and/or Tallgrass Technologies Corp 
"Supplied as source tiles only, in as-ls condi 
tlon, as received from USUS Library 




KB tiAl ABASE 
KB DEMO 

K8 SCUMH 

unsTAHtm 

KB tESriiFl 
. OMPAffS 
COMP"! SS 

mar. i 

:.. .MM,S* TEACH WUMPUS 
A CAVES 

ctrsg 



M 



COMBINE 

DlSKREAO 

FORMAT 

L 

TYPESET 

PRETTY 

H 14 DRIVER 

H 19 DOC 

HIOGOTOXV 

H19 MISCINFOj 

HAZEI. MISClNi 

HEXOUT 

unecounter I 

PEH00QOTOXY 

PERUSE 

PTPtPTPOOC 

SHELLMSORT 

SMARTREMOT 

TVI912COOTOXY 

WRITER* WRITER DOC 

BLACKJACK 

CHASE 

OTHELLO 

DEBTS 1 STORE DATA 

StOOPY 

OBBUILOERTEXT 

D9UNIT I J 3 4 

UCSD P»»»»m and UCSO P»KU in iVOISIerAK* l.od. 
nwki oi in. ffeo.nl! ol Ih. Un.r«r«iiy or California 



SlflL 

UPt>A 

ADORS DOC 

CRTlNPUT 

OIR 

CETNUMBER 

HEXOECOCT 

10JIO 

MAKE MASKS 

PEEK POKE 

OUICKSORT 

SCREENCNTL 

SOFT TOOLS DOC 

SPTEXT 

UNITGOOO 



SOFTWARE FURNISHED: 

ucso pascal 

vehiib 

op/svs 

pascalcompiler 
system filer 
system linker 
system library 
librarian 

YALOE 

SCHFEN EDITOR 

utoiiofl 

6809 MACRO SSEM 
6B00 MACRO ASSEM 
6502 MACHO ASSEM 
Z-80 MACRO ASSEM 
P-COOE DISASSEMBLER 
MARK OUPOIH 
COPY 
PATCH 
ISETUP 
BINDER 
FLIP 
NEW DISK SlJIormBtllm 





HOWTO ORDER: 
PRICE $459 US 

Prepaid orders only 

Written orders preferred 

VISA tt Maslercharge accept 
able 

Overseas orders add 120 us 
lor extra postage and handling. 



• High-performance 512-byte/sector 
disk formats. 

• All UCSD software Is packaged on 
a single 8" diskette, no more CSI 1, 
•2, -3. 

• User-group software available free 
on written request with order. 

HARDWARESUPPORTED:- 

GIMIX 5/8 CONTROLLER 

swTPceawcpu 

SSB 6809 CPU 

SWTPCDC3 5'< 

^WTPCDCJS*. 

SSB0CB48 

SSB DCB-fe 

SWTPCOMAF 18* 

SWTPCOMAf^a 

SWTPC 14" WINCHEST F R 

T -1LLGHASS 5". " WINC.H ESTER 

SSB Bf D 6H 8 

■Requires S6k of memorVi6809 CPL 







Tallgrass 
Technologies 

Corporation 



7623 W. 86th 5t. 

P.O. BOX 12047 

Overland Park Kansas 66212 

(913)381-5588 
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tFORTrf® THE PROFESSIONALS CHOICE 



WHAT? FOHTHI MHO? TALBOTI 

Ex tended version of tha original 6 909 
I aplem ant atlon of FORTH INTEREST GROUP 
FORTH by astrophysicist Or. Ray Talbot; 
equivalent 6800 versf on also available. No * 
obtain tFORTH direct fro" the author, 
tKereby ensuring dtrect and quick support. 
Supplied on f LEX* soft-sectored disk et tes, 
although when you discover the elegant 
simplicity of FORTH you * I 1 1 use It « a 
self-contained svstemf 

WHO USES IT? CRAFTSMENI 

A master furniture ereftsoian like 
Chippendale used special tools to ply his 
craft; *uch better tools than you would 
supply to e high school Industrial arts 
class. It has been said that If Chippendale 
had made programs rather then furniture he 
fouid have used FORTH as his toot. He would 
have not tolerated Beginner's All-purpose 
Sy ■ bo 1 1 c Hid get Instructional Toys. 

If you want to learn ho» to program, 
use a language designed for teaching — 
PASCAL or BASIC If you know ho- to 
progr a «, u % * ft language designed for 
Cr 



ogr 9 «, ujf ft 
ftHsmsn — FORTH. 



FORTH applications span a wide range 
of tasks, it is Ideal for laboratory 
Instrument control, data acquisition and 
analysis, process control. Interactive 
systems, and reel-time systems. It has been 
used for Astronomy through Zoo logy with 
the practical worlds of aircraft simulations, 
automated banking, and computerized bu I let in 
boards In bet ween. 



WHY USE ITT TlttE-MOKEYi 




firm FOfiTtl* produces equally fast, but 
much more compact code. It Is slitple to 
develop and test complex systems using 
tFORTH, th*n use flrmFORTH to produce a 
compact ro mm able product. 



tFORTH SYSTEM A HO APPLICATIONS 

THE PROFESSIONAL'S CHOICCI 

Compatible with all FLEX systems: GIMix, 
SMTP, SSB, or EMORelsor; easy to convert to 
other operating systems or make standalone. 

Specify 5 or 8 Inch diskette and specify 
6600 or 6609. 

Manuals available seperatefy - price In O. 
deduct able from system ordered later. 

tFORTH f 100 <SIS> 

Basic complete FORTH system with text 
Editor, debu gglng toots, and vocabulary to 
Interface with FLEX. 

tFORTH* SZ50 112*] 

tFORTH plus 2nd screen editor, full macro 
assembler, extended data typai, CASEs, 
additional diskettes with GOING FORTH (e 
computer aided Instruction course on FORTH 
.rltten T n FORTH) and G0001ES #1 (a 
col lection of debugging and document otl on 
tools, gam es> execution simulator, general! zed 
for mat tad numerical Input, and miscellaneous 
utilities). Individual parts of tFORTH* ere 
available for previous purchasers of tFORTH. 

APPLICATIONS PROGRAMS FOR USE WITH 
tFORTH 

flrmFORTH J>}0 ($10) 

For doing target compilations to row m able 
code. Ideal for developing proms for 
Instruments or even complete operating 
systemsl Automatically deletes unused code 
and unneeded dictionary Information, New 
version 3.0 can compile directly to memory 
or to disk storage (the latter permits 
development of larger programs), and 
contains code for developing Interupt 
ser vl ce routines. Includes full source code 
for target compiler as well as the essentl af 
portions of the full FORTH nucleus. Requires 
but does not Include tFDRTHt. 

Tiny PASCAL In FORTH Data Base Management 
Tool Kit find other applications — ■ r| t e for 
detaf Is. 



,M tFORTH is a TradeMark of Talbot Microsystems 

sr FLEX is a TradeMark of Technical Systems Consultants 



Talbot 



MICROSYSTEMS 



5030 Kensington Way. Riverside. California 92507, (714) 781-0464 












